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Description 
TECHNICAL FIELD 

This invention relates to novel aromatic and heterocyclic ring-condensed benzazepine derivatives which are useful 
as arginine vasopressin antagonists, to salts thereof, to phannaceutical preparations which contain these compounds 
as an active ingredient and to intermediates which are useful for the synthesis of these compounds. 

BACKGROUND ART 

Arginine vasopressin (AVP) is a peptide which consists of 9 amino acid residues arxJ is synthesized and secreted 
in the hypothalamo-neurohypophyseal system. As antagonists of the arginine vasopressin, peptide type compounds 
and non-peptide type compounds have been synthesized. For example, a compound disclosed In JP- A-2-32098 is known 
as the peptide type compound (the term "JP-A" as used herein means an "unexamined published Japanese patent 
application*^. On the other hand, 2,3,4.5-tetrahyciro-1H-benzazepine derivatives represented by the following general 
formula have been disclosed in EP-A-0514667 and JP-A-5-132466 as non-peptide type vasopressin antagonists. 



R 



20 



25 



30 




c = o 



(As for symbols in ttie above formula, see aforementioned patent publications.) 

Also. International Patent Put)lication No. 91/05549 disclosing the compound represnted by the following general 
formula, and 2,3.4,5-tetrahydro-1H-benzodiazepine derivatives and 2,3,4,5-tetrahydro-1H-1 -benzazepine derivatives 
35 disclosed in JP-A^- 154765 are known. 



40 



45 




SO (As for symkx>ls in the atX3ve formula, see aforementioned patent publications.) 

Although various studies have been made as described above, aeation of novel arginine vasopressin antagonists 
having more excellent profiles is still now an important clinical object. 

On the other harxl, almost no compound is known as a compound having a nitrogen-containing aromatic 5-mem- 
bered ring-condensed benzazepine skeleton, which is the basic structure of the compound of the present invention, and 
55 only processes for the synthesis of a few compounds having such a ring structure have been reported in J. Chem. Soc.. 
Perkin Trans. 1 (1978) No. 8. 862-70 and Oro. Preo. Proced. Int.. 25 (5), 602-6 (1993), but their structures are dearty 
different from the structure of the compound of the present Invention. In addition, use or these compounds as pharma- 
ceutical preparations have not been known. 



2 



EP0709 386A1 



DISCLOSURE OF THE INVENTION 



Tlie inventors of the present invention have conducted extensive studies on compounds having arginine vasopressin 
antagonism and accomplished the present invention based on the finding that a novel aromatic and heterocyclic ring- 
condensed benzazepine derivative represented by the following general formula (I) shows 

unexpectedly excellent arginine vasopressin antagonism. Accordingly, the present invention relates to a nitrogen- 
containing aromatic 5-ment>ered ring-condensed benzazepine derivative represented by the following formula (I) and 
a salt thereof. 




(Symbols in the fornula have the following meanings; ring B: a nitrogen-containing aromatic S-membered ring having 
at least 1 nitrogen atom and optionally one oxygen or sulfur atom, which may optionally have substituent(s). 
Ri , R2: these may be the same or different from each other and eas^ represents a hydrogen atom, a halogen atom, a 
lower alkyi group, an amino group which may optionally be sut>stituted by lower alkyi group(5). a lower alkoxy group, 
A: a single bond; a group represented by the formula 

-NHCO-(CR3R4)„.. 

n: 0 or an integer of from 1 to 3. 

R3, R4: these may be the same or different from each other and each represents a hydrogen atom, a lower alkyi group 
(provided that R3 and R4 may together form a lower alkylene group having 2 to 7 carbon atoms), and ring C: a benzene 
ring whk^ may optionally have substTtuent(s).) 

Further, the particularly preferable compound is the nitrogen-containing aromatic 5-membered ring-condensed ben- 
zazepine derivative (I) or a salt thereof wherein 

i) the ring B is a ring represented by the formula: 




(symbols in the formula have the following meanings; , X3: one of them is a group represented by the formula =N- 
, and the other is a group represented by the formula -NRs, -0-, -S- or =N-, 
X2: a group represented by the formula =CR6-, -0-, -S- or =N-, 
RS; a hydrogen atom, a lower alkyi group, and R6: 



a) a hydrogen atom. 

b) a lower alkyi. lower alkenyl or lower alkynyl group, which is unsubstituted or substituted by the following groups. 

an amino group; a mono or di lower alkylamino group; a lower alkanoylamino group sut>strtuted by an 
amino groip or a mono or di lower alkylami no group; a protected amino group; a 1 -pyrrolidinyl group; a piperidino 
group; a nriorpholino group; a 1-piperazinyl, 1-imidazolidinyl. 1-homopiperazinyl or 1-pyrazolidinyl group, which 
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may optionally be substituted by a lower alkyi group at the nitrogen atom of the ring; a guanidino group; an 
amidino group; a hydroxyl group; a lower alkoxyl group; a cyano group; a carbamoyl groiip; a carboxyl group; 
a lower alkaxycarbonyt group; a lower alkanoyloxy group; or a phenyl, imidazolyl. pyridyl, pyrazinyl. pyrimidinyt, 
pyridazinyt, pyrazolyl, pyrolyl. tetrazotyl, triazolyl. thiazolyl or oxazdyl group, which may optionally be sut>stituted 
by a lower alkyl group, a halogen atom, a lower alkoxyl group, an amino group, a mono or di kTwer alkyt^^^^o 
group, a hydroxyl group or a carboxyl group, 

c) a cycloalkyi group having 3 to 8 carbon atoms, 

d) an amino group; an amino group mono- or di-substituted by a lower alkyl group, a lower alkenyl group, a 
lower aikynyl group or a bwer alkanoyi group (these groups may further be substituted by an amino group: a 
nfK>no or di lower alkylamino group; a 1-pyrrolidinyl group; a piperidino group; a nrx)rpholino group; or a 1-pip- 
erazinyl, 1 -imidazolidinyl or 1 -homopiperazinyl group which may optionally be substituted by a lower alkyl group 
at the nitrogen atom of the ring); a 1 -pyrrolidinyl group; a piperidino group; a rTX>rpholino group; or a 1 -piperazinyl, 
1 -imidazolidinyl or 1 -homopiperazinyl group which may optionally be substituted by a lower alkyl group, 

e) a guanidino group, an amkfino group, or 

Q a hydroxyl group, a lower alkoxyl group, a mercapto group, a lower alkylthio group), and 
ii) the ring C is a benzene ring which may optionally have 1 to 5 sut>stituents respectively selected from 

a) a lower alkyl, lower alkenyl or lower aikynyl group, which may optionally be substituted by a halogen atom or 
a hydroxyl group. 

b) a lower alkoxy group which may optionally be substituted by a halogen atom, a cyano group, a hydroxyl group, 
a cartx>xyl group, a lower alkoxycart)ony1 group, a lower alkanoyi group, a lower alkanoyloxy group, a cart^amoyl 
group, a lower alkylaminocartxxiyt group or a phthaJimido group; a hydroxyl group; a mercapto group; or a lower 
alkytttiio group, 

c) a halogen atom; a cyano group, 

d) a cartX3xyl group; a lower alkoxycartx>nyl group; a lower alkanoyi group; a lower alkanoyloxy group; a car- 
bamoyl group; a lower alkylaminocart)onyl group. 

e) an amino group; a mono or cfi lower alkylamino group; a lower aIkarx>ylamino group; a 1 -pyrrolidinyl group; 
a piperidino group; a morpholino group; or a 1-piperazinyl, 1 -imidazolidinyl or 1 -homopiperazinyl group which 
may optionally be substituted by a lower alkyl group at the nitrogen atom of the ring, 

f) a cycloalkyi group. 

g) a phenyl group which may optionally be substituted by a lower alkyl group, a lower alkenyl group, a lower 
aikynyl group, a halogen atom, a lower alkoxy group, an amino group, a mono or cfi lower alkylamino group, a 
hydroxyl group or a cartxsxyl group, and 

h) an imidazolyl, triazolyl, tetrazotyl, pyrrolyl. pyridyl, pyrazinyl or pyrimicfinyl group, which may optionally be 
substituted by a lower alkyl group, a cydoalkyi group or a phenyl group. 

The present invention also relates to a pharmaceutical composition, especially an arginine vasopressin antagonist, 
which contains the above nitrogen-containing aromatic 5-membered ring-condensed benzazepine derivative or a salt 
thereof as an active ingredient. 

Moreover, the present Invention also relates to (t>iphenyl-2-ylcartx>xamide)benzok; acid wNch is useful as an inter- 
mediate for the synthesis of the above nitrogen-containing aromatic 5-membered rir>g-condensed benzazepine deriva- 
tive. 

Chemical structure of the compourxJ of the present invention is characterized in that its basic structure is a nitrogen- 
containing aronnatic 5-membered ring-condensed benzazepine ring to which a substituted or unsubstituted biphenyl- 
cartx>nyl group, a sut>stituted or unsut>strtuted benzoylaminobenzoyl group or a substituted or unsubstituted phenylal- 
kanoylaminobenzoyl group has been linked. The compound of the present invention having such a t>asic structure has 
excellent arginine vasopressin antagonism, is excellent in oral absorption and shows proper prokxiged action because 
of its stability to metat)olism in the Irving body 

TTie following describes the compound of tiie present invention in detail. 

With regard to the nitrogen-containing aromatic 5-membered ring nmiety of the "nitrogen-containing aromatic 5- 
memt)ered ring having at least 1 nitrogen atom and optionally one oxygen or sulfur atom, which may optionally have 
substituent(s)" as the ring B of the compound of the present invention represented by the formula (I), a pyrrole ring, a 
pyrazole ring, an imidazole ring, a b-iazole ring, an isoxazole ring, an oxazde ring, an isottiiazole ring, a thiazote ring, 
an oxadiazole ring, a thiadiazole ring and the tike may be exemplified. Each of these rings may optionally have substrt- 
uent(s) which will be described later and is condensed with a benzazepine ring through its adjacent two ring-forming 
atoms. 

Particulariy. as the nitrogen-containing aromatic 5-membered ring nrwiety of tiie ring B. a nrtrogen-containing-aro- 
nnatic 5-membered ring represented by 
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is preferable, a nitrogervcontaining aromatic 5-membered ring represented by 

N^NH HN^N 



40 



45 



N^O ^-^^ 



50 



Is more preferable, and a nitrogen-containing aromatic 5-membered ring represented by 

N^NH HN^N 

55 

is most preferable. 

In these rings, a hydrogen atom on the ring-forming carbon or nitrogen atom may optionally be a sut>stituent 
descrbed in the following. 



5 



EP0 709 386A1 

The subsbtuerrt to be located on the nitrogen-containing aromatic 5-membered ring of ttie ring B or on the benzene 
ring of the ring C may be selected from those which are conventionally used In the art as substituents on aromatic 
heterocyclic rings or a benzene ring. The nitrogen-containing aromatic 5-membered ring of the ring B may optionally 
have 1 to 2 sut}stituents, and the benzene ring of the ring C may optionally have 1 to 5 (preferably 1 to 3) sut>stituents. 

5 Preferably, the substituent on the benzene ring of the ring C may be located at the o (ortho) position. Examples of these 
sut>strtuents include a sut>stituted or unsubstituted alkyi, alkenyl or alkynyl group, a sut)stituted or unsut}stituted cydoalkyl 
or cycloalkenyl group, a sut>stituted or unsubstituted aryl group and a sut>stituted or unsut>stituted saturated or unsatu- 
rated heterocyclic group, as well as a halogen atom, a hydroxy! groiq:>, an alkoxyl group, a substituted alkoxyl g'oup, an 
alkenylaxy group, an alkynyloxy group, a cycloalkyloxy group, a cydoalkenytoxy group, an aryloxy groif), an aralkytoxy 

10 group, an aralkenyloxy or aralkynyloxy group, a mercapto group, an alkytthio group, an alkenytthio group, an alkynylthio 
group, a cydoalkylthio group, a cydoalkenytthio group, an arytthio group, an aralkylthio group, an aralkenylthio or aralky- 
nylthk) group, an alkoxycartx>nyl groiip, an alkenyloxycartxxryl group, an alkynyloxycartx>nyl group, a cydoaikyloxycar- 
bonyl group, a cyck>alkenylQxycarix>nyl group, an aryloKycartx>ny1 groip, an aralkyloxycarixxiyl group, an 
aralkeny1CKycartx)nyl or aralkynyloxycartx>nyl group, an alkylaminocartx)ny1 groif), an aliphatic or aromatic acyl or acy- 

15 iQxy group, a cart)arnoyl group, a cart>oxyl group, a suKone group, an oxo group, a thioxo group, a cyano group, a nitro 
group, an amino group, a mono- ordi-sut)stituted amino group, a guanidino group, an amidino group and a substituted 
or unsubstituted imino group. In addition to these groups, a divalent group which is substituted or not substituted, may 
corYtain hetero atoms (for example, 1 to 3 nitrogen, oxygen and/or sulfur atoms), and forms a condensed ring with the 
t>enzene ring through its binding to the adjacent carbon atoms of the benzene ring, such as a lower alkylene group, a 

20 lower alkenylene group, a lower alkynylene group or a lower alkylenecfioxy group, may be used as the substituent for 
the benzene ring. 

Examples of the substituents of "sut>stituted alkyI group", "sut)stituted alkenyl group" and "substituted alkynyl group" 
as the aforementioned sut>stituents of the nitrogen-containing aromatic 5-membered ring or the benzene ring include a 
cydoalkyl group, a cycbalkenyl group, a sut>stituted or unsubstituted aryl group, a sut>stituted or unsii>stituted saturated 

25 or unsaturated heterocydic group, a halogen atom, a hydroxyl group, an alkoxyl group, an alkenyloxy group, an alkynyloxy 
group, a cydoalkyloxy group, a cydoalkenyloxy group, an aryloxy group, an aralkyloxy group, an aralkenyloxy or aralky- 
nyloxy group, a mercapto group, an alkylthio group, an alkenylthio group, an alkynylthio group, a cydoalkylthio groip. a 
cydoalkenytthio group, an arytthio group, an aralkylthio group, an aralkenylthio or aralkynylthio group, an alkQxycartx>nyl 
group, an alkenylaxycartx)nyl group, an alkynyk)xycartx)nyi group, a cydoalkyk)xycarix)nyl group, a cycloalkenyloxycar- 

30 bonyl group, an aryloxycartxxiyl group, an aralkytoxycariDonyl group, an aralkenyloxycartxxiyl or aralkynyloxycartwnyl 
group, an alkylaminocartx)nyl ^oup. an aliphatic or aromatic acyl or acyloxy group, a caitx>xyl group, a sulfone group, 
an 0X0 group, a thioxo group, a cart)amoyl group, a cyano group, a nitro group, an amino group, a nwno- or di-substituted 
amino group, a protected amino group, a guanidino group, an amidino group and a sukistituted or unsubstituted imino 
group. 

35 Examples of the sut>stituents of the aforementioned ''sut)stituted alkoxy group" include a halogen atom, a cyano 
group, a hydroxyl group, a cartx)xyl group, a lower alkoxycartx>nyl group, a lower alkanoyi group, a kTwer alxanoyloxy 
group, a cart>amoyl group, a lower alkylaminocartx>nyl group, a phthalimido group and the like. 

Examples of the sut^stituents of the "substituted cydoalkyl or cycloalkenyl group" indude a Icwer alkyI group, a tower 
alkenyl group, a lower alkynyl group, a lower alkoxy group, a lower alkanoyi group, a lower alkanoyloxy group, a lower 
40 alkoxycarbonyl group, an amino group, a nK)no or di bwer alkylamino group, a hydroxyl group, a cartxixyl group, a 
carbamoyl group and the like. 

Examples of the substituents of the "substituted aryl group" indude a Icwer alkyl group, a lower alkenyl group, a 
lower alkynyl group, a halogen atom, a lower alkoxyl group, an amino group, a mono or di lower alkylamino group, a 
hydroxyl group, a cartx>xy1 group and the like. 
45 The "substituted saturated or unsaturated heterocydic group" may preferat}ly be a nitrogen-containing heterocyclic 
ring, more preferably a nitrogen-containing aromatic 5- or 6-membered ring (most preferably an imidazolyl group, a 
pyridyl group, a pyrazinyl group, a pyrimidinyl group, a pyridazinyl group, a pyrazolyl group, a pyrrolyl group, a tetrazolyl 
group, a triazolyl group, a thiazolyl group or an oxazolyl group) and a nitrogen-containing saturated 4- to 7-membered 
ring (most preferably a pyrrolidinyl group, a piperidyt group, a morpholinyl groip. a piperazinyl group, an imidazolidinyl 
50 group, a homopiperazinyl group or a pyrazolidinyl group). Examples of their sut)stituents include a lower alkyl group, a 
cydoalkyl group, a phenyl group, a halogen atom, a lower alkoxyl group, an amino group, a mono or di lower alkylamino 
group, a hydroxyl group, a cartxsxyl group and the like. 

Examples of the substituents of the "mono- or di-substituted amino group" indude a lower alkyl group, a lower alkenyl 
group, a lower alkynyl groi^, a lower alkanoyi group and the like, and these groups may optionally be further substituted 
55 by the following groups: 

an amino group; a mono or di lower alkylamino group; a 1 -pyrrolidinyl group; a piperidino group; 
a morpholino group; and a 1 -piperazinyl, 1 -imidazolidinyl or 1 -homopiperazinyl group which may optionally be 
sut>stituted by a lower alkyl group at the nitrogen atom of the ring. 
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Examples of the substituents of the "sut>strtLited imino group" include an alkyi group, an aryl group, an aralkyl group 
and the like. 

Of the aforementioned sut)stituents on the nitrogen-containing aromatic 5-membered ring of the ring B or the ben- 
zene ring of the ring C, substituents to be located on cartx>n atoms of the ring B may preferably be 

5 

a) a lower alkyI, lower alkenyl or k3wer alkynyl group, which is unsubstHuted or substituted by the following groups, 

an amino group; a mono or cfi lower alkylamino group; a lower alkanoylamino group sut>strtuted by an amino 
group or a mono or di kTwer alkylamino group; a protected amino group; a 1 -pynrolidinyl group; a piperidino group; 
a nrxKpholino group; a 1 -piperazinyl. 1 -imidazolidinyl, 1 -homoptperazinyl or 1 -pyrazolidinyl group, which may option- 

10 ally be sut>stituted by a lower alkyI group at the nitrogen atom of the ring; a guanidino group; an amidino group; a 
hydroxy! group; a lower alkoxyl group; a cyano group; a cart>amcy1 group; a carboxyl group; a lower aIkoKycartx)nyl 
group; a kTwer alkanoyloxy group; and a phenyl, imidazolyl, pyridyl. pyrazinyl, pyrimidinyl. pyridazinyl, pyrazolyl, 
pyrrolyl. tetrazolyl, triazolyl, thiazolyl or oxazdyl group, which may optionally be substituted by a tower alkyI group, 
a hak>gen atom, a lower alkoxyl group, an amino group, a mono or (fi k>wer alkylamino group, a hydroxyl group or 

15 a cartxjxyl group. 

b) a cydoalkyl group having 3 to 8 cartx>n atoms, 

c) an amino group; an amino group mono- or cfi-substituted by a kwer alkyI group, a lower alkenyl group, a lower 
alkynyl group or a lower alkanoyi group (these groups may further be sut>stituted by an amino group; a nfK>no or di 
lower alkylamino group; a 1 -pynrolidinyl groip; a piperidino group; a morpholino group; or a 1-piperazinyl, 1-imida- 

20 zolidinyl or 1 -homoplperazinyl group which may opttonally be substituted by a lower alky! group at the nitrogen atom 
of the ring); a 1 -pyrrolidinyl group; a piperidino group; a morpholino group; or a 1 -piperazinyl, 1 -imidazolidinyl or 1 - 
homoplperazinyl group which may optionally be sut>stituted by a lower alkyI group at the nitrogen atom of the ring, 

d) a guanidino group, an amidino group, or 

e) a hydroxyl group; a lower alkoxyl group, a mercapto group, a k>wer aikylthio group, more preferably 

25 

a) a lower alkyI group which is unsut)stituted or substituted by the following groi4>s. 

an amino group; a mono or di lower alkylamino group; a lower alkanoylamino group sut>stituted by an 
amino group or a mono or di lower alkylamino group; a 1 -pyrrolidinyl group; a piperidino group; a morpholirx) 
group; a 1 -piperazinyl group which may optionally be substituted by a lower alkyI groip at the nitrogen atom of 
30 the ring; a guanidino group; an amidino group; or a phenyl, imidazolyl. pyridyl. pyrazinyl. pyrimidinyl. pyridazinyl. 

pyrazolyl. pyrrolyl. tetrazolyl or triazolyl group, which may optionally be substituted by a lower alkyI group, 

b) a cydoalkyl group having 3 to 8 cartxHi atoms, 

c) an amino group; an amino group mono- or di-sut>stituted by a lower alkyI group or a lower alkanoyi group 
(these groups may further t>e substituted by an amino ^oup or a nrx>no or cfi lower alkylamino group), or 

35 d) a guanidino group, an amicOno group. mosX preferably 

a) a lower alkyI group which is unsubstituted or sut>5tituted by the following groups. 

an amino group; a mono or di lower alkylamino group; a nrx)rpholir)o group; an imidazolyl g'oup which 
may optionally be sut)stituted by a phenyl group or a lower alkyI group; or a pyridyl groip, 
40 b) a cyclopropyl group, 

c) an amino group; a dimethylamino-substituted lower alkylamino group; or an amino lower alkanoylamino 
group, or 

d) a guanidino group. 

45 A lower aikyi group is particularly prefenred as the sut}stituerTt on the nitrogen atom of the ring B. 
Substituents to be kx;ated on the benzene ring of the ring C may preferably be 

a) a lower alkyl. lower alkenyl or lower alkynyl group, which may optionally be substituted by a halogen atom or a 
hydroxyl group, 

50 b) a lower alkoxy group which may optionally be substituted by a halogen atom, a cyano group, a hydroxyl group, 
a carboxyl group, a lower alkoxycartxsnyl group, a lower alkanoyi group, a tewer alkanoyloxy group, a carbanx)yl 
group, a bwer alkylaminocaibonyl group or a phithalimido group; a hydroxyl group; a mercapto group; or a lower 
aikylthio group. 

c) a halogen atom; a cyano group. 
55 d) a cart>Qxyl group; a lower alkoxycarbonyl group; a lower alkanoyi group; a lower alkanoyloxy group; a cart>anx7yl 
group; a lower alkylaminocartx)nyl group; 

e) an amino group; a mono or di lower alkylamino group; a lower alkanoylamino group; a 1 -pyrrolidinyl group; a 
piperidino group; a morpholino group; or a 1-piperazinyl, 1 -imidazolidinyl or 1-honrK)piperazinyl group which may 
optionally be substituted by a lower alkyl group at the nitrogen atom of the ring. 
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f) a cycloalkyt group, 

g) a phenyl group which may optionally be substituted by a lower aikyi groip, a lower alkenyl group, a lower alkynyl 
group, a halogen atom, a lower alkoxy group, an amino group, a mono or c£ lower alkylamino group, a hydroxy! group 
or a carboxyl group, or 

h) an imidazolyl, triazolyl, tetrazolyl. pyrrolyl, pyridyl, pyrazinyl or pyrimidinyl group, which may optionally be substi- 
tuted by a lower aikyi group, a cydoalkyl group or a phenyl group, more preferably 

a lower alkyi group; a lower alkoxy group; a hydroxyl group; a halogen atom; a cydoalkyl group; a phenyl 
group which may optionally be substituted by a lower alkyI group, a lower alkenyl group, a lower alkynyl group, a 
halogen atom, a lower alkoxy group, an amino group, a mono or dl lower alkylamino group, a hydroxy! group or a 
cartx)xyl groMp; or an imidazolyl, triazolyl, tetrazolyl or pyrrolyl group, which may optionally be substituted by a lower 
alkyI group, 

most preferably an unsut>stituted phenyl group or a phenyl group substituted by a lower alkyI groip. 

Unless otherwise noted, the term lower** as used In the definition of the general formula of the present invention 
means a straight or branched cartxxi chain having 1 to 6 carbon atoms. 

Examples of the "alkyl group" indude straight- or branched-chain alky! groips. preferably a lower alkyI group. Illus- 
trative examples of the "lower alkyI group' indude alky! groups each having 1 to 6 cartx>n atoms, such as methyl, ethyl, 
propyl, isopropyl. butyl, isobutyl, sec-butyl, tert-butyl, pentyl. tsopentyl, neopentyl, tert-pentyl, 1-methyIbiity), 2-methyl- 
butyl. 1 ,2-cfimethylpropyl, hexyl, isohexyl, 1-me1hylpentyl, 2-methylpentyl, 3-methylpentyl, 1,1-dimethyltXityl, 1,2-dimeth- 
ylbutyl* 2,2-dimethyltxrtyl, 1 .3-dimethylbutyl, 2.3-dimethyIbutyl, 3,3^imethylbutyl. 1-ethylbutyl, 2-ethylbutyl, 1,1.2- 
trimethytpropyl, 1 ,2,2-trimethylpropyl. 1 -ethyl- 1-methylpropyl. 1-ethyl-2-methylpropyl and the like, of which methyl and 
ethyl groups are preferred. 

Examples of the "alkenyl group" indude straight-or branched-chain alkenyl groups, preferably a lower alkenyl group. 
Illustrative examples of the "lower alkenyl group" indude alkenyl groups each having 2 to 6 cart>on atoms, such as vinyl, 
allyl. 1-propenyl. isopropenyl, 1-butenyl, 2-butenyl. 3-butenyl. 2-methyl-1-propenyl. 2-melhylallyl, 1-methyl-1-propenyI, 
1-methylallyl, 1,1'dimethylvinyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-penteny1, 3-methyl-1-butenyl, 3-methyl-2-butenyl. 
3-methyI'3-butenyl. 2-methyl-1-biJtenyI, 2-methyl-2-bulenyl, 2-methyl-3-butenyl, 1-methyl-1-butenyl, 1-methyl-2-butenyl, 

1- methyl-3-butenyl, 1.1<limethyla!lyl, 1,2-dimethyl-1-propenyl, 1 ,2-dimettTyl-2-propenyl. 1-ethyl-1-propenyi, 1-ethyl-2- 
propenyl, 1-hexenyl, 2-hexenyl. 3-hexenyl, 4-hexenyl. 5-hexenyl, 1,1 -dimethyl- 1-butenyl. 1.1-dimethyl-2-t)utenyl. 1.1- 
dimethyl-3-butenyl. 3,3-dimethyl-1 -butenyl, l-methyl-l-perrtenyl, 1-methyl-2-perTtenyI, 1-methyl-3-pentenyl, 1-methyl-4- 
pentenyl. 4-methyl-1 -pentenyl. 4-melhyl-2-pefrtenyl, 4-methy1-3-pentenyl and the like. 

Examples of the "alkynyl group" indude straight- or branched-chain alkynyl groups, preferat)ly a bwer alkynyl group. 
Illustrative examples of the "lower alkynyl group' include straight- or branched-chain alkynyl groups each having 2 to 6 
cartx>n atoms, such as ethynyl, 1-propynyl, 2-propynyl, 1-butynyl. 2-butynyl, 3-butynyl. 1 -methyl -2-propynyl. 1-pentynyl. 

2- pentynyl, 3-pentynyl, 4-pentynyl, 3-methyl- 1-butynyl. 2-methyl-3-butynyl. 1-methyl-2-txitynyl. 1-methyl-3-txitynyl. 1,1- 
dimelhyl-2-propynyl. 1 -hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyI. 5-hexynyl and the like. 

The "cydoalkyl group" or "cycloalkenyl group" are preferably cydoalkyl or cydoalkenyl groups having 3 to 8 cartx>n 
atoms, such as cydopropyl, cydobutyl. cyck)pentyl, cydohexyl, cydoheptyl, cyckXKtyl, cyclopropenyl, cydobutenyl. 
cydopentenyl. cydohexenyl, cydoheptenyl, cyckxx;tenyl and the like, of which cydohexyl and cydohexenyl groups are 
respectively preferred. 

The "aryl group" is preferably an aryl group having 6 to 1 4 cartx>n atoms, such as phenyl, biphenyl. naphthyl. anthryl, 
phenarrthryl and the like, of which phenyl and naphthyl groups are preferred and phenyl group is particularly preferred. 

Examples of the "alkoxy group" indude straight- or branched-chain alkoxy groups, preferably a bwer alkoxy group. 
The "lower atkoxyl group" is preferat)ly a lower alkoxyl group having the aforementioned lower alkyI group as its alkyl 
moiety, and exarrples of the "lower alkoxyl group" include methoxy. ethoxy. propoxy, tsopropcxy. butoxy, isobutoxy, sec- 
butoxy, tert-butoxy, pentyloxy (amyloxy). isopentyloxy. tert-pentyloxy, neopentyloxy, 2-methylbutQxy, 1 .2-dimethylpropoxy. 
1-ethylpropoxy. hexyloxy and the like, of which methoxy and isopropoxy groups, especially a methoxy group, are pre- 
ferred. 

Examples of the "alkanoyt group" include straight- or branched-chain alkanoyi groups, preferably a k>wer alkanoyl 
group. Illustrative exanples of the "lower alkanoyl group" include lower acyl groups each having 1 to 6 cartx>n atoms 
derived from saturated aliphatic cartx)xylic adds, such as formyl, acetyl, propbnyl, bytylyl, isobutylyl, valeryl. isovaleryl, 
pivaloyl. hexanoyi and the like. 

The "alkanoyloxy group" is preferably a group containing the aforementioned lower alkanoyl group as its alkanoyl 
moiety, such as acetoxy, propionyloxy and the like. 

The "alkanoylamino group" is preferably a group containing the aforementioned lower alkanoyt group as its alkanoyl 
rrwiety, such as acetamkie, propionylamino and the like. 

Examples of the "halogen atom" indude fluorine, chlorine, bromine and iodine. 

The term "mono or di lower alkylamino group" means an amino group nfx>no- or di-substituted by the aforementioned 
lower alkyl group, its illustrative examples including mono Icwer alkylamino groups such as methylamtno. ethylamino. 
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propylamino. isopropytamino,. butylamino. isobutylamino. sec-butylamino, tert-butylamino, pentyl(amyl)amino, iso- 
pentylamino. neopentytamino, tert-pentylamino, hexytamino and the like and symmetric or asymmetric di lower 
alkylamino groups such as dimethylamino, diethylamino, dipropylamino. diisopropylamino, dibutylamino, 
diisotxitylamino, ethylmethylamino, methytpropytamino and the like. 

TTie "aralkyi group", "aralkenyl group" or "aralkynyl group" is preferably an aralkyl. aralkenyl or aralkynyl groip which 
is composed of the aforementioned aryl moiety (especially a phenyl or naphthyl group) and a lower alkyi, k>wer alkenyl 
or lower alkynyl moiety. 

The "alkenyloxy group", "alkynyloxy group", "cycloalkyloxy group", "cycloalkenyloxy group", "aryloxy group", "aralky- 
loxy group", "aralkenyloxy group" or "aralkynyloxy group" and "alkylthio group", "alkenytthio group", "alkynylthio group", 
"cyctoalkylthio group", "cyctoalkenytthio group", "aryfthio group", "aralkylthio group", "aralkenylthio group" or "aralky- 
nylthio group" are preferat)ly those groups having a lower hydrocartx)n chain as the respective hydrocart>on group nraiety 
and, rf the "alkenyloxy group" is taken as an example, the "alkenybxy group" is preferat)ly a lower alkenyloxy group 
having the aforementioned lower alkenyl group as its alkenyl moiety. 

The 'alkoxycartx)nyl group" is preferat)ly a lower alkoxycartx>nyl group having the aforementioned lower alkyi group 
as its alkyl moiety, which is formed by the esterif ication of a straight- or branched-chain alcohol having 1 to 6 cartx)n 
atoms with cartwnyl group, such as methoxycartxxiyl, ethoxycartx>nyl, propoxycartx)nyl, isopropoKycartx)nyl, butoxy- 
cartx)nyl. lsobutoxycartx>nyl, sec-butoxycartxjnyl. tert-butoxycart)onyl, pentyloxycartXHiyl. isopentybxycartxxiyl, neo- 
pentylQxycartx>nyl, tert-pentyloxycartx)nyl, hexyloxycarbonyl or the like. 

In the same manner, "alkenyloxycartwnyl group", "alkynylQxycartx)nyl group". "cyck>alkyloxycartx)nyl group", 
"cyck>alkenyloxycartxx)yl group". "aryloxycartx>nyl group", "aralkyloxycartx>nyl group", "aralkenyk>xycartx)nyl group". 
"aralkynylQxycartx>nyl group" or "alkylaminocaitx)nyl group" is preferat)ly such a group that, if the "alkenyloxycartx>nyt 
group" is taken as an example, a lower alkenyloxycartxxiyl group having the aforementioned lower alkenyl group as its 
alkenyl moiety. 

The "aliphatic acyl group" is preferat)ty a lower acyl group derived from a saturated or unsaturated lower fatty acid, 
and the aforementioned tower alkanoyi groip may be preferable. Illustrative examples of "aromatic acyl g^oup" include 
benzoyl, toluoyi, salicyl. naphthoyi, phthaloyi and the like group. The "acyloxy group" is a group which contains the 
aforementtoned lower alkanoyi or aromatto acyl group as its acyl nrxjiety. with its preferred exanrtples including acetoxy. 
benzoyloxy and the like. 

Illustrative exarrples of the "protected amino group" include amino groups each of whtoh being protected with an 
aliphatto or aronr^tic acyl group, a cart>amoyl group, a cart}amide group, a phthaloyi group, or the like. 

TTie "tower alkylene group" is a straigtit or branched divalent cartxxi chain having 1 to 7 cartx}n atoms, with its 
illustrative examples including methylene, ethylene, propylene, tetramethylene. 2-methyltrimethylene. 1-ethylethylene. 
pentamethytene. 1 ,2-diethylethylene. hexamethylene and the like. 

The "lower alkenylene group" is a straight or branched divalent cartxKi chain having 2 to 7 cartx>n atoms, with its 
illustrative examples including vinylene, propenylene, 2-propenylene, 1-methylvinylene, 2-mettTylvinylene, butenylene, 
2-butenylene. 3-butenylene, 1-methylpropenylene, 1-methyl-2-propenylene. 2-pentenylene, 1 -methyl- 1 -butenylene, 2- 
hexenylene and the like. 

The "lower alkynylene group" is a straight or branched divalent cartx>n chain having 2 to 7 carbon atoms, with its 
illustrative examples including ethynylene, 2-propynylene, 2-butynylene, 3-butynytene, 1-methyl-2-propynylene. 2-pen- 
tynytene, 2-hexynylene and the like. 

The "dimethylamino-substituted lower alkylamirx) group" is an amirK> group which is nrK>no-sut>stituted by the afore- 
mentioned lower alkyl group that is further sut>stituted by dimethylamino group(s). 

The "amino lower alkanoylamino group" is an amino group which is mono-substituted by the aforementioned lower 
alkanoyi group that is further substituted by amino group(s). 

The salt of the compound of the present invention is an acid addition salt with an inorganic or organic add or a salt 
witti an inorganic or organic t>ase, and a pharmaceutically acceptable salt is preferable. Illustrative examples of such 
salts include: an acid addition salt with a mineral acid such as hydrochloric ackJ, hydrobromic add. hydroiodic add, 
sulfuric acid, nitric acid, phosphoric ackJ or the like, an organic acid such as formic add, acetic add, propionic add. 
oxalic acid, malonic acid, succinic ackf, fumarto add. maleto ackJ, lactto acid, malic acid, tartaric add, citric add. meth- 
anesuifbnic add. ethanesulfonic acid or the like or an addic amino acid such as aspartic acid, glutamic acid or the like; 
and a salt with an inorganic base such as sodium, potassium, nnagnesium, catoium, aluminium or the like, an organic 
base such as mettiylamine. ethylamine, ethanolamine or the like or a basic amino add such as lysine, ornithine or the 
like. Also useful are quaternary ammonium salts. Illustrative examples of quaternary ammonium salts include a lower 
alkyl halide, a lower alkyl triturate, a tower alkyl tosylate, a benzyl halide and the like. preferak)ly methyl iodide, benzyl 
chloride and the like. 

The compound of the general formula (I) may form optical isomers due to an asymmetric cartx>n atom or geometrical 
isomers due to a double bond or a cyclohexane ring. Mixtures and separated forms of various isomers including such 
geometrical ison^ers and optical isomers are also included in the scope of the present invention. Also irKluded in the 
present invention are hydrates, solvates, lautomers and the like of the compound of general formula (I)- Some of the 
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compounds of the present invention show polymorphism and all types of polymorphism of the inventive conrpound are 
also included in the present invention. 

(Production Process) 

The compound of the present invention and salts thereof can be produced by various synthetic techniques making 
use of the characteristics of its t>asic skeleton or the type of sut>stTtuents. In that case, it may be effective from the 
viewpoint of production techniques to sut>strtute an amino group, a cartx)nyl group, a hydroxyl group and a mercapto 
group of an intermediate or the compound of the present invention with appropriate protective groups, namely functional 
groups which can easily be converted into an amino group, a cart>onyt group, a hydroxyl group and a mercapto group. 
Protective groups disclosed, for instance, by Greene and Wuts in "Protective Groups in Organic Synthesis. 2nd ed." may 
optionally be used in accordance with the reaction conditions. In addition to these groups, hydroxymethylene group (CH- 
OH) Is also a functional group which can easily be converted Into a carbonyl group, and such a functional group can 
also be used as the protective group for a cartx>nyt groip. 

TTie following describes typical examples of the process for the production of the compound of the present invention. 

Rrst process (amidation A) 




(III) (IV) 
or a reactive derivative thereof or a salt thereof 




(!n the above formulae. Ri . R^. A, ring B and ring C have the same respective meanings as described in the foregoing.) 

The compound (I) of the present invention can be produced by subjecting the substituted benzoic add represented 
by the formula (III) which may optionally be protected, or a reactive derivative thereof, and the Snmembered nitrogen- 
containing aromatic and heterocyclic ring-condensed benzazeplne derivative represented by the formula (IV) which may 
optionally be protected, or a salt thereof, to amidation In the usual way and by, if necessary, removing the protective group. 

Examples of ttie reactive derivative of the compound (III) include: its usual esters such as metiryl ester, ethyl ester, 
isobutyl ester, tert-butyl ester and the like; its acid halides such as acid chloride, acid bromide and the like; its acid azides; 
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its active esters obtained by allowing It to react with a phenolic compound such as p-nitrophenol or an N-hydroxylamine 
compound such as l-hydroxysucdnimide, 1-hydroxybenzotriazole or the like; its symmetric acid anhydrides; and its 
mixed add anhydrides including organic acid-type mixed add anhydrides obtained by allowing it to react with halocar- 
boxylic add alkyi esters such as alkylcartx)nic acid halides or pivaloyl halides and phosphoric acid-type mixed acid 

5 anhydrides obtained by allowing it to react with diphenylphosphoryl chloride or N-methylmorpholine. 

Also, when the compound (111) is allowed to react as a free add. as an active ester without isolation, or the like, it Is 
desirat)le to use a condensing agent such as dicydohexylcartxxiiimide, cartx}nyldiimidazole, diphenylphosphorylamide. 
diethylphosphoryl cyanide, 1-ethyl-3-(3<iimethylaminopropyl)cart)odiimide hydrochloride or the like. 

The reaction may be earned out generally in an Inert organic solvent selected, for example, from halogenated hydro- 

10 cartx>ns such as dichloromethane, dichloroethane. chloroform and the like, aromatic hydrocarbons such as t>enzene. 
toluene, xylene and the like, ethers such as ether, tetrahydrofuran and the like, esters such as ethyl acetate and the like. 
N,N<limethylf6rmam)de and dimethylsulfaxide depending on the used reactive derivative, condensing agent and the 
like, and at a cooling temperature or at a temperature of from cooling temperature to room tenrperature or from room 
temperature to heating temperature depending on the reactive derivative used. 

15 In order to effect smooth progress of tiie reaction, it may sometimes be advantageous to use the compourxJ (III) in 
an excess amount or carry out the reaction in the presence of a base such as N-methylnfK>rpholine. trimethylamine, 
triettiytamine. N.N-dimethylaniline, pyridine. 4-(N.N-dimethy1amino)pyridine. picoline. lutidine or the like. Pyridine can be 
used ateo as a solvent. 

The reaction may be effected preferably in the absence of a mercapto group and reactive amino. cartx>xy, hydroxy 
20 and the like groups, but the product of interest can be obtained by carrying out the reaction after introdudng protective 
groups and removing the protective groups after completion of the reaction. 

Method for the removal of protective groups varies depending on the type of the protective group used. 

For exanrple, when the protective group for an amino group is a substituted or unsubstituted benzylQxycartx)nyl 
group or the like, catalytic reduction may be effective and. in some cases, acid treatment witii hydrobromic add/acetic 
25 acid, hydrobromic acid/trlfluoroacetic add. hydrofluoric add and tfie like. In the case of other urethane type protective 
groups such as tert-butoxycaftx)nyl group and the like, it is advantageous to employ add treatment with hydrobronnic 
acid/acetic add, trrfluoroacetic add. hydrochloric add. hydrochloric add/acetic acid, hydrochlork: addAJioxane and the 
like. 

When the protective group for an amino group is the group which forms a phthalimido groip together with the 
30 nitrogen atom of the amino group, a primary amino group can be formed tiirough tiie renrtoval of the phtiialoyi group by 
its treatment with hydrazines such as hydrazine, methylhydrazine. ethythydrazine and the like, amnwnia or primary 
amines such as methylamine. elhylamine, propylamine and the like. 

The protective groups for a cartx)xyl group can easily be renfK>ved by saponification when the protective group Is 
methyl and ethyl groups; by catalytic reduction or saponification when the protective group Is a benzyl group and various 
35 substituted benzyl groups; by the afbrementtoned add treatment when the protective group is tert-butyl group; and by 
contact with water when the protective group is a trimethylsilyl group. 

In the case of protective groups for a nrYercapto group and a hydroxyl group, they can be removed in most cases by 
the sodium/liquid ammonia treatment or the hydrofluoric acid treatment, certain types of the protective groups (for exam- 
ple. 0-benzyl, 0-benzyk)xycart)onyl arxJ S-p-nitrobenzyl) can be removed by catalytic reduction, arxJ acyl-type protective 
40 groups can be removed by tiieir hydrolysis in the presence of an add or an alkali. 
These treatments can be carried out in the usual way. 

In this connection; the starting compounds (III) and (IV) can easily be obtained by the aforementioned amidation 
reaction or a cydization reactton which will be described later. 

45 
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5 




(la) 



40 (In the above formulae. R^. R^, R"^. n, ring B and ring C have the same respective meanings as described in the 
foregoing.) 

The compound (la) as one of the compounds of the present invention, in which A is -(CR3R4)^-CONH-, can be 
produced by subjecting the corresponding cartxsxylic acid (V) which may optionally have a protective group, or a reactive 
derivative thereof, and the corresponding amine (VI) which may optionally have a protective group, or a salt thereof, to 
45 amidation reaction in the usual way and by, if necessary, removing the protective group. 

Types of the reactive derivatives, reaction conditions, rerTx>val of protective groups and the like are the same with 
the first process and the reaction can be effected by the similar way 

In this connection, the starting compound (VI) can easily be obtained by the aforementioned amidation reaction or 
a cyclization reaction which will be described later. 
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IS 



20 



25 



30 



35 



R^-CCXDH 



(VII) 




or a reactive derivative thereof or a salt thereof 

A' -NHCO-R* 



If necessary, removal 
of the protective group R ' 




(In the above forrrujlae. R2. ring C arxi A have the same respective meanings as described in the foregoing, and 
ring B' is the same as ring B except that one hydrogen atom or substituent is removed. Rs is a lower alkyi group which 
40 may optionally be substituted by an amino or mono or di lower alkylamino group that m^ optionally have a protective 
group, and is a single bond or a lower alkylene group.) 

The corrpound (Ic) as one of the compounds of tine present invention, in which a substituted or unsubstituted lower 
alkanoylamino group is located on the 5-membered ring, can be produced by subjecting the corresponding cartx>xylic 
acid (VII) which may optionally have a protective group, or a reactive derivative thereof, and the corresponding amine 
45 (lb) which may optionally have a protective groip, or a salt thereof, to amidation reaction in tiie usual way and by, if 
necessary, removing the protective group. 

Types off the reactive derivatives, reaction conditions, renwval of protective groups and the like are tiie same with 
the first process and the reaction can be effected by the similar way. 

In addition, a compound in which a substituted or unsubstituted aminocartx)nyl group is located on the 5-merTt>ered 
50 ring or another compound in which -NHCO- or -CONH- is located on tiie ring C can also be produced in the same manner 
as in tiie first process. 
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yi y2 




40 



(In the atx)ve formulae, , R2. ring C. A. and X3 have the same respective meanings as described in the foregoing, 
and one of and Y2. and Y3 and form an oxo group (=0) in combination and the other are a halogen atom and a 
hydrogen atom 




is a hydrogen atom or asubstituent, and Z is a group represented by =NH. =0 or =S.) 

A compound as one of the compounds of the present invention, in which an imidazole ring, an oxazole ring or a 
55 thiazole ring is condensed, can be produced by allowing the con^esponding haloketone (VIII) which nr^y optionally have 
a protective group to react with corresponding amidines, guanidines, amides, ureas, thioamides or thioureas represented 
by formula (IX) and by, if necessary, removing the protective group. 

In this reaction, corresponding thioamide arxJ thiourea, amidine and guanidine or cartxsxilic acid amide and urea 
derivative may sometimes form a salt with acid. In order to accelerate the reaction, the reaction may be carried out in 
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the presence of an inorganic base such as sodium hydroxide, potassium hydroxide, sodium cartx>nate, potassium car- 
bonate, sodium bicartxxiate, potassium bicartx)nate or the like or a salt of a weak acid with a strong base or an organic 
base such as pyridine, diisopropylethylamine. 1 .&diazabicyclo[4.3.0]non-5-ene or the like. The reaction may preferably 
be carried out in an inert solvent which includes alcohol solvents such as methyl ateohol. ethyl akx)hol. isopropyl akx>hol 
and the like, ether solvents such as ether, tetrahydrofuran. dioxane and the like, acetonitrile, dimethytformamide and 
dimetfiylsultbxide. and at a temperature of from room temperature to reflux tenrperature of the solvent used. If necessary, 
the reaction may be carried out under a pressure. 

In this instance, oxazoles may sometimes be formed when amidines or guanidins are used in the reaction. In that 
case, imidazoles can be obtained as the main product by canying out the reaction in an atmosphere of ammonia gas 
in the presence of amnx)nium cartx^nate, ammonium acetate, formamide or the like. 

The starting compound (VII I) to be used in this reaction can be produced, as shown in the following reaction formula, 
by subjectirig />sut>stituted benzoic acid (X) which may optionally have a protective g'oup. or a reactive derivative thereof, 
and a benzazepine derivative (XQ which may optionally have a protective group, or a salt thereof, to amidation reaction 
in the same manner as in the first process and by allowing the resulting product to react witfi a halogenation agent and. 
if necessary, removing the protective group at any step. In this connection, a compound in which A of the p-substituted 
benzoic add (X) is -(CR3R'^)-CONH- can be produced by siAjecting the corresponding cartx>xylic acid (XI II) or a reactive 
derivative thereof and the comesponding p-aminobenzoic acid (XIV) to amidation reaction in the same manner as in the 
first process. 
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(In the above formulae, . R2. R3, r4, ring C and A have the same respective meanings as desaft>ed in the foregoing, 
and one of and Y6, and and Ys form an oxo group in combination and the other are both hydrogen atoms 




Types of the reactive derivatives, reaction conditions, removal of protective groups and the like in the first step 
amidation reaction are the same with the first process. 

With regard to the halogenation reagent to be used in the halogenation step, any agent conventionally used for the 
halogenation of saturated cyclic ketones may be used, but preferably a metal reagent such as copper(l[) hatide (e.g., 
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copper(ll) bromide, copper(ll) chloride or the like), or a perbromide of pyridine, a-pyrrolidone, quaternary ammonium, 
dioxane or the like, such as dioxane dibromide. phenyttrimethylammonium tribromide. pyridinium hydrobromide perbro- 
mide, pyrrolidone hydrotribromide or the like, as well as a halogen hseff such as chlorine, bromine or the like or a hydro- 
halogenic acid such as hydrochloric acid, hydrobromic acid or the like. 

Using a metal reagent or a perbromide. the reaction of the compound (XII) with this halogenation reagent is advan- 
tageously carried out generally in an inert solvent selected, for example, from halogenated hydrocarbons such as dichlo- 
romethane, chlorcfbrm, cartx>n tetrachlorkie and the like, ether solverrts such as ether, tetrahydrcfuran. dioxane and the 
like, alcohol solvents such as methyl alcohol, ethyl alcohol and the like, aromatk; hydrocarbon solvents such as benzene, 
toluene, xylene and the like, acetic add, ethyl acetate, water or a mixed solvent thereof, and at room temperature or with 
heating, if necessary in the presence of a small amount of catalyst such as a hydrogen halide or the like. 

The compound of interest can also be obtained by allowing the compound p(ll) to react with a halogen itself as the 
halogenation agent in an inert solvent such as a halogenated hydrocartx)n (e.g.. dichloromethane, chloroform. cartx>n 
tetrachloride and the like) and ethylene glycol, acetic acid and the like, or by allowing the compound (XII) to react with 
a hydrohalogenic acid as the halogenation agent in its acidic solution or in a basic solution such as a sodium hydroxide 
aqueous solution. In that case, the reaction may be carried out at a terrperature in the range of preferably from -30''C 
to reflux temperature of the solvent used. 

Although a process for the synthesis of a compound in which an imidazole ring, an oxazole ring or a thiazole ring 
is condensed has been described in the above, a compound in which an oxadiazole ring, a thiadiazole ring or a triazole 
ring is condensed can be produced by a conventional process shown by the following reaction formula 
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( 1 b) 



(I i) 



25 



(In the above formulae, , FP, ring C and A have the same respective meanings as described in the foregoing, and Ys 
30 is a halogen atom.) 

That is. the compound (le) in which 1 .2,5-oxadiazole ring is condensed and the compound (If) in which 1 .2.5-thia- 
diazole ring is condensed can be produced by allowing a benzazepinedione derivative to react with hydroxylamine hydro- 
chloride in the presence of a base such as sodium acetate or the like to obtain the dioxime compound (XVI) arxJ 
dehydrating the resulting compound with heating in the presence of a dehydrating agent or treating the compound with 

35 hydrogen sulfide. Each reaction step can be effected by conventional means. 

On the other harxJ. the compound (Ig) in which 1 .2.3-oxadiazole ring is condensed can be produced by treating the 
compound (Villa) with ammonia and treating the resulting compound (XVIII) with a diazotation agent such as sodium 
nitrite. TTiat is. the compound (Ig) is in the equililxium state with the diazo compound (XIX). Also, the compound (Ih) in 
which 1,2,3-oxadiazole ring is condensed and the compound (li) in which 1.2,3-triazole ring is condensed can be pro- 

40 duced by allowing the diazo compound (XIX), or the compound (Ig). to react with amnfx>nium hydrosutf ide or with ammo- 
nia and amnmnium acetate. Each of these reaction steps can be effected by conventional means. 

The starting compound (XV) can easily be obtained in the same manner as the aforementioned amidation method 
for the production of compound (XII) from compound (XI). arxJ the other starting compound (Vlll^) can easily be obtained 
by the method described in the foregoing. 

45 When a haloketone compound having different positions for an oxo group and a halogen atom is used as the starting 
compound instead of the compound (Vlll-a). compounds in which 1.2,3-oxadiazole ring and 1 .2,3-thiadiazole ring are 
condensed at different positions can be produced. 



50 
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Fifth process (mutual conversion of substituents on the aromatic cartx)n ring) 



10 



15 



20 



25 



30 



35 




(XX) 



40 (In the above formulae. Ri , R2, ring B and A have the same respective meanings as described in the foregoing, and ring 
C is the same with the ring C except that one hydrogen atom or substituent is removed, o and R> ^ may be the same 
or different from each other and each represents a hydrogen atom, a lower alkyt group, a protective group or an annidino 
group, provided that Rio and Ri^ may be combined with the adjacent nitrogen atom to form a hetero ring which may 
optionally be substituted.) 

45 A compound of the present invention in which its aromatic cartx)n ring has a sut>stituent can be produced by selecting 
the corresponding starting compound and repeating the aforementioned process but. when the substituent on the aro- 
matic cartx)n ring contains a characteristic functional group, rt can be produced by mutual conversion such as substituent 
introduction or substitution on the aromatic cartxxi ring. 

For example, tiie compound (Ik) which contains at least one amine-type sut)stituent as a siA^stituent on the ring C 

50 can also be produced by allowing the fluorine compound (Ij) which has -CO- or -C=N on the adjacent position when A 
is a single bond or -CONH- to react with ammonia, a corresponding amine, a corresponding cyclic imine or guanldine. 

Conventional N-alkylation method can be applied to this process. That is, altiiough the reaction progresses in the 
absence of solvent, the reaction may be carried out generally in an inert organic solvent selected, for example, from 
dimetiiylformamide. dimetfiylsuHoxide, aromatic hydrocartxins such as benzene, toluene, xylene and the like, halogen- 

55 ated hydrocarbons such as dichloromettiane. dichloroethane. chloroform and the like and alcohols such as methyl alco- 
hol, ethyl alcohol, isopropyl ateohol and the like. In order to effect smooth progress of the reaction, it may sometinnes be 
advantageous to carry out the reaction in ttie presence of an inorganic base such as sodium hydride, potassium car- 
twnate, sodium cartxxiate or the like. This reaction is generally carried out at room temperature, witii heating or at reflux 
temperature. 
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This conversion method to form an amine-type sut>stituent on the aromatic cartx)n ring can also be applied to the 
case in which conversion into an amine-type substituent as R2 is canried out. 

Sixth process (mutual conversion of substituents on the hetero ring) 

5 



10 



15 



20 



25 



30 



35 



40 




(In the atxTve formulae, Ri , R2. ring B*, A. ring C, R1 o and R1 ^ have the same respective meanings as described in the 
45 foregoing, and is a single bond or a lower alkylene group and 1 is a halogen atom, an organic sulfonic acid residue 
or, when A is a single bond, an alkoxy or alkylthio group. 

Mutual conversion of substituents on the 5-membered hetero ring can be made more easily than the case of the 
aromatic ring. For example, the compound (Im) which contains at least one amine-type substituent on its hetero ring 
can be produced by allowing the corresponding halide or sulfonate or, when A is a single bond, ether or the thioether 
50 compound (II) to react with an amine compound (XX). 

Examples of the organic sulfonic add residue include alkanesulfonic acid residues such as methanesulfonyloxy 
group, ethanesulfonyloxy group and the like and aromatic sulfonic add residues such as benzenesuKonyloxy group, 
toluenesutfonyloxy group (espedally p) and the like. 

The reaction can be effected by almost the same manner as in the case of the f rfth process. 
55 In this instance, the nuitual conversion into amine substituent on the hetero ring can be used as a process in which 
an N-suk>stituted compound is produced by allowing an imino nitrogen-containing hetero ring-consended compound to 
react with the corresponding halide or sulfonate such as a lower alkyi halide or a lower alkyi sulfonate. 
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Other processes 



AKhough only amidation, cydization and amine-type substituent introduction have been described in the foregoing, 
the compound of the present Invention can be synthesized by various conventional means because the Inventive com- 
5 pound contains various characteristic functional groups. 

For example, a compound having a carboxyl group can be produced by hydrolyzing Its corresponding ester; an ester 
compound can be produced by esterificating its corresponding cartx)xylic acid; alcohol, phenol, mercaptan and thiophe- 
rK)l compourxis can be produced by hydrolyzing ether and thioether compounds; and ether and thioether compounds 
can be produced by allowing corresporxJing alcohol, phenol, mercaptan and thiophenol corrpourxis to react with the 
10 corresponding tialides such as aikyi halides. 

The reaction products obtained by the above processes are isolated and purified in the form of free compounds, 
salts thereof, hydrates thereof or various solvates thereof. Salts can be produced by usual salt forming reactions. 

Isolation and purification are carried out by applying usual chemical operations such as extraction, concentration, 
distillation, crystallization, filtration, recrystaliization and various types of chromatography. 
75 As desaibed in the foregoing, isomers such as racemates. optically active sut>stances, diastereoisomers and the 
like are present alone or as a mixture with respect to the compound of the present invention. Racemic compound can 
be made into stereochemically pure isomer by the use of a proper starting compound or by means of conventional 
racemic resolution (for example, a method in which a racemic compound is made into a diastereoisomer salt with a 
usual optically active acid (tartaric add or the like) and then subjected to optical resolution). Also, a mixture of diaster- 
20 eoisomers can t»e separated by conventional means such as fractional crystallization, chromatography and the like. 



INDUSTRIAL APPLICABILITY 



Compounds of the present invention and salts thereof show excellent antagonism on arginine vasopressin Vi and/or\ 
25 V2 receptor. That is, the compounds of the present invention indude a compound which shows strong antagonism on \ 
both Vi arxi V2 receptors, a compound which selectively shows excellent antagonism on Vi receptor and a compound \ 
which selectively shows excellent antagonism on V2 receptor. 

Particularly prefened is tiie compound which shows strong antagonism on botii Vi and V2 receptors. 
The compounds of the present invention are excellent in oral absorption and show proper protonged action because 
30 of its stability to metabolism in the living body. 

^J^ln consequence, on tiie basis of these functions, the compounds of the present invention shew water diuresis action, 
urea excretion enhancing action, facta VIII secretion inhibiting actbn, vasodilation action, cardiac function accelerating 
action, mesangial cell contraction inhibiting action, mesangial cell proliferation inhibiting action, liver gluconeogenesis 
nhibiting action, platelet aggregation inhit>iting action, aldosterone secretion inhibiting action, endotheline production 
35 inhibiting action, central blood pressure controlling action, renin secretion controlling action, menrK)ry controlling action, 
|thernK>regulation action, prostaglandin production controlling action and the like, and are useful as characteristic water 
diuretics, urea excretion enhancers, vasodilators, hypotensive agents, agents used to treat heart failure and renal failure 
and t\ood coagulation inhibitors, and are effective for the preventbn and treatment of heart failure, fiyponatremia, syn- 
drome of inappropriate vasopressin secretion (SIADhl). hypertension, renal diseases (nephrosis, nephritis, diabetic 
ngghropatii y. chronic or acute renal fa ilure)^e dema. brain edem a,.asGite3rhe patic ci ritiosisr^MJolglemia. water metab- 



40 



45 



^oysQidisorder.digbgt^, vanous ischemic disgasg. cerebrovascular disease, cydothymic failure, gastric ulcer, nausea, 



vgmr^^ 

WrS^ral BIee9iMgTnd the like, 
^''"tfeef u l n e ss of th e-compounds of the present invention was confirmed by the following tests. 

(1) Vi receptor binding assay 



A rat liver membrane sample was prepared in accordance with the method of Nakamura et al. (J. Btol. Chem.. 258. 
9283 (1983)), arxi pHJ-Arg-vasopressin (2 nM, specific activity ~ 75.8 Ci/mnx}l), 70 ^g of the membrane sample arvd 

50 each drug to be tested (1 0~8 to 1 M) were incubated at 30''C for 30 minutes in 250 pi of 1 00 mM Tris-HCI buffer (pH 
8.0) containing 5 mM magnesium chloride. 1 mM ethylenediaminetetraacetic add (EDTA) and 0.1% bovine serum albu- 
min (BSA). Thereafter, the incubation solution was sucked off using a cell harvester and free ligand and excess buffer 
were removed by passing the reaction mixture through a glass filter (GF/B). tiiereby trapping receptor-txxjnd labeled 
ligand on the glass filter. The glass filter was taken out. tiioroughly dried arxi then mixed witii a liquid sdntillation cocktail. 

55 and the anrx)unt of tiie membrane-bound pH]-vasopressin was measured using a liquid scintillation counter to calculate 
the inhibition ratio by the following formula. 

Inhibition ratio (%) =100 - ——^^ 
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Ci : amount of pH]-vasopressin bound to the membrane in the coexistence of known amount of each drug to be 

tested and phQ-vasopressin 
Cq: amount of pi-Q-vasopressin bound to the membrane when the drug to be tested was not added 
Bi : amount of PH]-vasopressin bound to the membrane in the presence of excess vasopressin (10~s M) 

5 

Concentration of the drug to be tested which gives 50% inhft)ition ratio by the above calculation was ddined as 
IC50 and used in the following formula to calculate the binding affinity of nonradioactive ligand, namely the dissodation 
constant (Ki). 

IC50 

10 Ki- ^ 



1 +[L]/KD 



[L]: concentration of radioactive ligand 

KD: dissociation constant calculated from Scatchard plot 

IS Negative logarithm of the thus calculated value was used as pKi value. The results are shown in Table 1 . 



(2) V2 receptor binding assay 



A rabbit renal medulla mennbrane sample was prepared in accordance with the metfxxJ of Campbell et al. (J. Biol. 
20 Chem.. 247. 6167 (1972)), and pH]-Arg-vasopressin (2 nM, specific activity = 75.8 Ci/immol). 100 fig of the membrane 
sample and each drug to be tested (10~& to 10"^ M) were subjected to the assay in the same manner as the case of 
the aforementioned Vi receptor binding assay and the pKi values were calculated in the same manner. The results are 
shown in Tat)le1. 

Conrpounds of the present invention show excellent arginine vasopressin antagonism. For exanrple, the compounds 
25 of Examples 17. 18(2). 20, 21. 23 and 37 showed excellent antagonisms on both Vi and V2 receptors, which were 
markedly strong even in conparison with a V2 receptor antagonist conrpound OPC-31260 arxJ a Vi receptor antagonist 
conrpound OPC-21268 whk^ are under development as arginine vasopressin antagonists (cf. Tat)le 1). 
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Table 1 

Antagonism on arginine vasopressin Vj^ and receptors 



Example No> 



Binding activity 
on arginine 
vasopressin 

Vi receptor (pki) 



Binding activity 
on arginine 
vasopressin 

V? receptor (pki) 



1 


8.33 


7.21 


2 


8.82 


8.25 


4 


8.36 


8.69 


6 


7.95 


8.62 


8 


7.74 


8.25 


10 


8.61 


8.59 


12 


8.52 


8.01 


15 


8.91 


8.93 


17 


9.04 


9.11 


18(1) 


8.37 


8.59 




9.05 


8.83 


20 


9.18 


9.04 


21 


8.74 


8.42 


22 


8.11 


8.07 


23 


8.91 


8.98 


24 


7.77 


8.64 


27 


8-21 


7.23 


37 


9.49 


9.30 


38 


8.24 


7.31 


larative 


6.71 


8.01 



compound (1)* 

Comparative 
compound (2)*^ 



7.85 



4.29 
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* OPC-31260 (WO 9105549, compound of Example 408, 
hydrochloride) 



10 



IS 



20 




** OPC-2126.8 (EP 0382185, compound of Example 141) 



30 



35 

CH3-CONH-(CH2)3-0 




40 

(3) Vi antagonism in conscious rats (oral administration) 

Vi antagonism was examined using male Wister rats (body weight. 300 to 320 g) each of which has been subjected. 

2 to 3 days before the test, to cannulatton into the left carotid for the measurement of t)lood pressure and into the left 
45 jugular for the administration of arginine vasopressin (AVP). Blood pressure was measured urxJer no anesthesia from 

the carotid cannula via a pressure transducer. Each compound to be tested was suspended in 0.S% methylcellulose 

aqueous solution and orally administered in a dose of 1 or 10 mg/kg. 

Increase in the diastolic blood pressure caused by the intravenous administration of 30 mU/kg of AVP before the 

administration of a compound to be tested was defined as 100%, and increase in the blood pressure caused by the 
50 intravenous administration of 30 mU/kg of AVP was measured periodically during a period of from 30 minutes after the 

test conrpound administration to 8 hours after the test compourxi administration to calculate the inhibition ratio of pressure 

increase by the test compound, namely Vi antagonism of the test compound. 

Pressure inaease by AVP was repressed to 50% or below during a period of from 30 minutes after the test sample 

administration to 6 hours after the test compound administration by the administration of 1 mg/kg of each of the com- 
55 pounds of Examples 18(2). 21 and 23, thus showing prolonged action of the inventive compounds. On the other hand. 

oral administration of OPC-21268 in a dose of 10 mg/kg which was ten times larger than the dose of these inventive 

compounds was effective in repressing the pressure increase by AVP to 50% or lower level but during a period of only 

from 30 minutes to 1 hour after the administration, and the pressure increase by AVP returned to the 100% level 4 hours 

after the administration, thus showing disappearance of the V^ antagonism. 
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On the basis of the above results, rtwas confirmed that the Vi antagonismof the compounds of the present invention 
by their oral administration into conscious rats is strong and long-acting in comparison with OPC-21268. 

(4) V2 antagonism (water diuresis) in conscious rats (oral administration) 

5 

Each compound to be tested was suspended in 0.5% methytcellulose aqueous solution and orally administered in 
a dose of 3 mg/kg to male Wister rats (body weight, 270 to 300 g) which had been subjected to fasting with no water for 
16 to 20 hours. Using a metatx)lic cage, urine samples were collected just after the administration of each test sample 
and until 4 hours after the administration to measure the amount of urine. 

10 In the test group in which each of the compounds of Examples 18(2), 20. 21 and 23 was administered, the amount 
of urine collected during a period of from just after the administration to 2 hours after the administration v^s 47 to 95 
times larger than that in the solvent-administered group, and the anxxjnt of urine collected during a period of from 2 
hours to 4 hours after tiie administration was 8 to 10 times larger than that in the solvent-administered group, thus 
showing prolonged water diuresis enhancing effect. On the other hand, in the OPC-31260-administered group, the 

15 amount of urine collected during a period of from just after the administration to 2 hours after the administration was 1 1 
times larger than that in the solvent-administered groip, but the amount of urine collected during a period of from 2 
hours to 4 hours after the administration was almost the same as that in the solvent-administered group, thus showing 
disappearance of the water diuresis enhancing effect. 

On the basis of tiie above results, it was confirmed tfiat the water diuresis enhancing effect of tiie compounds of 

20 the present invention by their oral administration into conscious rats is strong and long-acting in comparison with OPC- 
31260. 

A pharmac eutical composition which contains as its active ingredient one or more of the compounds of the general , ''h—Zl 
,.feQn uja1[1)"arKfpfiarrnaceu^ acceptat)le salts thereof is made into various dosage forms such as tat)lets. powder^ iiy)I^Y^r\ r\ 
fine granules, granules, capsules, pills, solutions, injections, suppositories, ointments, plasters arxilhe like, making jj^ f) XtJ^M:) 

25 of CQOv ^onally used pharmaceutical carriers, excipients and "thpr aririi tives. and administered orally or parenteral ly. , n 
Clinical dose of tiie compound of the present invention to human may optionally be decided taking symptoms, weight, 
age, sex and the like of each patient into consideration, but it may generally be 0.1 to 500 mg per adult per day in the 
case of oral administration, and the daily dose may t>e used in one portion or divided portions. Since the dose varies 
under various conditions, sufficient effects may be obtained in some cases with smaller dose than the above range. 

30 As solid compositions for oral administration according to the present invention, tat)lets, powders, granu les and tiie 
lilSTnay be used. I n such solid compositions, one or more of active ingred ient(s) may be mixed with ai leasi one men 
jilDCT suuti Ikcfo se, mannitol. glucose, hydr oxypropylcellulose, fine cry stalline cellulose, starch, polyvinyl pyrroiioone " 
or magnesium aiuminate m^siliC^ne. In accordance with the conventional way, the composition may contain other 
additives than the inert diluent, which include a lubrk;ant such as magnesium stearate, a disintegrating agent such as . 

35 fibrin calcium glycolate, a stabilizing agent such as lactose and a solubilizing agent or a solution acj^uvant such as A 
glutamic acid or aspartic acid. If nece ssary, tat)lets or pills mav be coated with a film of oastric or enteric substance su^ Yyy^^ i 
^gsDcro se, j e l a tifi ^ ^ nyaroxypropylmethylcelluk>se phtfialate or the lika t-o-^ 

Liquid ^mpositons for use in oral administratbn include pharmaceuticalty acceptat)le^u^ior^, solutions, sus- 
pensbns, syrups, elixirs and the like whk^h contain conventionally used inert diluents such as purified water and ethanol. 

40 In addition to the inert diluents, such compositions may also contain ac|uvarTts such as a solubilizing agent or a solution 
adjuvant, a moistening agent, a suspending agent and tiie like, as well as a sweetening agent, a flavoring agent, an 
aromatic agent and an antiseptic agent. 

Injections for use in parenteral administration include aseptic aqueous or non-aqueous solutions, suspensions and 
ermilsions. Examples of diluent for use in aqueous solutions arxi suspensbns include distilled water for injection use 

45 and physiok>gical saline. Examples of norvaqueous diluent for use In solutions and suspensions include plant oils such 
as propylene glycol, polyethylene glycol, olive oil and the like, alcohols such as ethanol and tiie like and Polysort>ate 80 
(trade name). Such conpositions may also contain additives such as a tonicity agent, an antiseptic agent a nx)istening 
agent, an emulsifying agent, a dispersing agent, a stat>ilizing agent (lactose for example), a solubilizing agent or a 
solution adjuvant and tiie like. These compositions are sterilized by t>acteriat filtration tiirough a bacteria-retaining filter, 

50 bacterbide blending or irradiation. Alternatively, an aseptically produced solid corrposition may be used by dissolving it 
in sterile water or a sterile injection solvent prior to its use. 

BEST MODE FOR CARRYING OUT THE INVENTION 

55 Thus, the compounds of the present invention and their production processes have t>een descrbed which will be 
furtiier Illustrated in detail with reference to the following examples. The present invention, however, is not limited by 
these examples. Since some of the starting compourxJs of the present invention are novel compounds, examples of 
their production processes are shown as Reference Examples. 
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Reference Example 1 

A 3.32 g portion of 2,3.4.5-tetrahydro-1 H-l-benzazepin-S-one and 4.31 ml of triethylamine were dissolved in 33 ml 
of dichloromethane and, with stirring on an ice batfi, 4.59 g of p-nitFobenzoyI chloride was added to the resulting solution. 

5 The reaction solution was stirred at room tenperature for additional 60 minutes. The reaction solution was then mixed 
with a saturated sodium bicaitxjnate aqueous solution and sut>jected to phase separation. The dichloromethane layer 
was separated and washed with a 1 N hydrochloric acid aqueous solution and a saturated sodium chbrkJe aqueous 
solution once for each. The thus washed layer was dried ever anhydrous n^gnesium sulfate and then concentrated 
under a reduced pressure. The thus obtained residue was recrystallized from methyl alcohol to obtain 5.68 g of 1-(4- 

10 nitrobenzoyl)-2.3.4,5-tetrahydro-1 H-1 -benzazepin-5-one. 

Physicochemical properties 

1H-NMR (6 ppm in CDCI3. TMS internal standard): 2.17 (2H. m). 2.90 (total 3H), 4.1 (IH), 6.7 (1H. m). 7.2 - 7.55 

15 (total 4H), 7.78 - 8.15 (total 3H). 

MS (FAB): 311 (M* + 1). 

Reference Example 2 

20 A 1 9.2 g portion of 1 -(4-nitrobenzoyl)-2,3.4.5-tetrahydro-1 H-1 -benzazepin-5-one was dissolved in a mixed solvent 
consisting of 200 ml of dimethylformamide and 100 ml of methyl alcohol, and 3 ml of Raney nickel was added to the 
resulting solution to carry out hydrogenation at normal pressure. After completion of the hydrogen absorption, the reac- 
tion solution was filtered and concentrated. The thus obtained residue was dissolved In dichloromethane and then 
washed with a saturated sodium bicartx)nate aqueous solution. The resulting dichloromethane layer was dried over 

25 anhydrous magnesium sulfate and then concentrated under a reduced pressure. The thus obtained residue was recrys- 
tallized from methyl alcohol to obtain 1 5.5 g of 1 -(4-aminobenzoyl)-2,3,4,5-tetrahydro-1 H-1 -benzazepin-5-one. 

Physicochemical properties 

30 1 H-NMR (6 ppm In CDCI3, TMS internal standard) 



MS (FAB): 
35 Reference Example 3 

With stirring at -1 5**C, 2.25 ml of oxalyl chloride and a catalytically effective anrx)unt of N.N-dimethytformamide were 
added to a solution which had been prepared by dissolving 3.4 g of o-phenylbenzoic acid in 34 ml of dichloromethane. 
and the resulting mixture was warmed up to room tenperature spending 2 hours and stirred for additional 2 hours. The 

40 reaction solution was concentrated under a reduced pressure and subjected to azeotropic treatment three times with 
dichloromettiane. The thus ok>tained residue was dissolved in 34 ml of dichloromethane and, with stirring on an ice bath, 
the resulting solution was dropwise added to 40 ml of a dichloromethane solution containing 4.0 g of 1 -(4-aminobenzoyl)- 
2.3.4.5-tetrahydro-1H-1-benzazepin-5-one arxi 3.0 ml of triethylamine. The reaction solution was warmed up to room 
temperature and the stinging was continued for 120 minutes. The resulting reaction solution was mixed with a saturated 

45 sodium t>icartx}nate aqueous solution and subjected to phase separation. The dichloromethane layer was separated, 
dried over magnesium suKate and then concentrated. The thus obtained residue was recrystallized from toluene to 
obtain 5.82 g of 2-phenyl-44(5-oxo-2,3,4,5-teti'ahydro-1H-1-benzazepin-1-y!)carlx)nyl]benzanilide. 

Physicochemical properties 

50 

1 H-NMR (5 ppm in CDCI3, HAS internal standard): 

2.23 (2H. m), 2.87 (2H. m). 4.1 (2H). 6.75 (IH. m), 6.8 - 7.7 
(total 15H), 7.85 (IH, m). 
MS (FAB): 461 (M*+1). 

55 



2.15 (2H, m), 2.90 (2H. m), 4.05 (2H). 6.45 (2H, d). 6.77 (IH, 
m), 7.0 - 7.35 (total 4H), 7.88 (1 H, m). 
281 (M* + 1). 
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Reference Example 4 

Using o-(4-methylphenyl)benzoic acid and 1 -(4-aminobenzoyl)-2,3.4.5-tetrahydro-1 H-1 -benzazepin-S-one as start- 
ing materials, the procedure of Reference Example 3 was repeated to obtain 2-(4-methylphenyl)-4-[(5-oxo-2,3,4,5-tet- 
rahydro-1 H-1 -benzazepin-1 -yOcarbonylJbenzaniiide. 

Physicochemical properties 

1 H-NMR (5 ppm in CDCI3. IMS internal standard) 



MS (FAB): 
Example 1 

After dissolving 500 mg of 2-phenyl-4*-[(5-oxo-2.3.4.5-tetrafiydro-1 H-1 -benzazepin-1- yl)cartx3nyl]benzanilide In a 
mixed solvent consisting of 15 ml of chloroform arxl 1 .5 ml of ethyl acetate, the resulting solution was mixed with 560 
mg of copper(ll) bromide and subjected to 3 hours of heating under reflux with vigorous stirring. After cooling down the 
reaction solution to room temperature, insoluble materials were removed by filtration and the resulting filtrate was washed 
with a saturated sodium bicartx}nate aqueous solution. The resulting organic layer was dried over anhydrous magnesium 
sulfate, concentrated under a reduced pressure and then evaporated to dryness using a vacuum pump. The thus obtained 
solid substance was dissolved in 12 ml of etfiyl alcohol, and the resulting solution was mixed with 100 mg of thiourea 
and subjected to 3 hours of heating under reflux. During the reflux, colorless crystals were precipitated. After cooling 
the reaction solution on an ice t>ath, crystals were collected by f Dtratbn arxi washed with a small volume of ethyl alcohol 
to obtain 540 mg of 4'-{(2-amino-5,6-dihydro-4H-tfiiazoto[5.4-d][1]benzazepin-6-yOcartx)nyn-2-phenytt^^ hyd- 
robromate. 

Physicochemical properties 

Melting point: >250*C 



Elemental analysis data (C3iH24f4402S * HBr) 




C(%) 


H(%) 


N(%) 


S(%) 


Br(%) 


Calc: 
Found: 


62.31 
62.39 


4.22 
4.42 


9.38 
9.18 


5.37 
5.21 


13.37 
13.51 



1 H-NMR (5 ppm in DMSO-de, TMS internal standard): 

2.8 - 3.4 (total 3H), 5.0 (1H), 6.6 - 7.8 (total 16H), 8.16 (1H, 
m), 10.27 (1H, s). 

MS (FAB): 517(M* + 1). 

Example 2 

After dissolving 500 mg of 2-phenyl-44(5-oxo-2,3,4,5-tetrahydro-1 H-1 -benzazepin-1 -yl)carbonyl]benzanilide in a 
mixed solvent consisting of 15 ml of chloroform and 1 .5 ml of ethyl acetate, the resulting solution was mixed witii 560 
mg of copper(ll) bromide and subjected to 3 hours of heating under reflux with vigorous stirring. After cooling down the 
reaction solution to room temperature, insoluble materials were removed by filtration. The resulting filtrate was washed 
with a saturated sodium bicarbonate aqueous solution. The resulting organic layer was dried over anhydrous magnesium 
sulfate, concentrated under a reduced pressure and tiien evaporated to dryness using a vacuum pump. The thus obtained 
solid sut>stance was dissolved in a mixed solvent consisting of 1 0 ml of 2-propyl alcohol and 2 ml of methyl alcohol, and 
the resulting solution was mixed with 155 mg of guanylthiourea and subjected to 6 hours of heating under reflux. Durir^g 
the r^lux, colorless crystals were precipitated. After cooling the reaction solution on an ice k}ath. crystals were collected 
by filtration and washed with a small volume of cold 2-propyl alcohol. The thus washed aystals were recrystallized from 
methyl alcohol to obtain 452 mg of 4'-[(2-guanidino-5,6-dihydro-4H-thiazolo[5.4-d][llbenzazepin-6-yl)cartxxiyl]-2-phe- 
nylbenzanilide hydrobromate. 



2.18 (2H, m), 2.35 (3H, s). 2.88 (2H, m). 4.1 (2H), 6.72 (1 H. m). 
6.85 - 7.7 (total 13H). 7.85 (2H). 
475(M* + 1). 
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Physicochemical properties 
Melting point: 

1 H-NMR (6 ppm in DMSO-de. TMS internal standard): 

MS (FAB): 
Exanple 3 



>250*»C 

2.9 - 3.5 (total 3H), 4.95 (1H). 6.7 - 7.8 (total 16H). 8.18 (total 
5H). 10.32 (1H.S). 
559 (M* + 1). 



The reaction of Exannple 1 was repeated except that 470 mg of 2-(4-methylphenyl)-4*-[(5-oxo-2»3,4,5-trtrahydro- 
1H-1-benzazepin-1-yl)cartx)nyl]benzanilide was used as the starting material, ttie resulting reaction solution was con- 
centrated and the thus obtained residue was subjected to phase separation using ethyl acetate and a sodium bicartxxiate 
aqueous solution. The ethyl acetate layer was separated, dried over magnesium sulfate and then concentrated. The 
thus ot}tained residue was recrystallized from ethyl acetate to obtain 358 mg of 44(2-amino-5.6-dihydro-4H-thiazolo[5.4- 
d][1}benzazepin-6- yl)cartxxTyl]-2-(4-methylphenyl)benzanilide. 

Physicochemical properties 

Melting point: 161 - 163*^C 



Elemental analysis data (C32H26f^02S) 




C(%) 


H(%) 


N(%) 


S(%) 


Calc.: 
Found: 


72.43 
72.32 


4.94 
4.85 


10.56 
10.52 


6.04 
5.78 



1 H-NMR (5 ppm in DMSO-de, TMS intemal standard): 

MS (FAB): 
Example 4 



2.27 (3H, s). 3.07 (2H), 5.0 (1 H), 6.72 (1 H. m), 6.8 - 7.7 (total 
14H). 8.18 (1H, m). 10.29 (1H. s). 
531 (M* + 1). 



Using 400 mg of 2-(4-methylphenyl)-4-[(5K)xo-2,3,4.5-tetrahydro-1H-1-benzazepin-1-yl)cartx)nyl]benz^ as a 
starting material, the procedure of Example 2 was repeated to obtain 392 mg of 4 -[(2-guanidino-5.6-dihydro-4H-thia- 
zolo[5,4-d][1]benzazepin-6-yl)cartX)nyIl-2-(4-methylphenyl)benzanilide hydrobromate. 



Physicochemical properties 
Melting point: 



>230»C 



Elemental analysis data (C33H28N6O2S * HBr) 




C(%) 


H(%) 


N{%) 


S(%) 


Br(%) 


Calc: 
Found: 


60.64 
60.35 


4.47 
4.49 


12.86 
12.72 


4.91 
4.73 


12.23 
12.08 



1 H-NMR (5 ppm in DMSO-de, TMS intemal standard): 

2.27 (3H. s), 3.30 (total 3H), 6.7 - 7.8 (total 15H), 7.92 (total 
4H). 8.22 (1H. m). 10.29 (1H. s). 
MS (FAB): 573 (M* + 1). 
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Example 5 

After dissolving 400 mg of 2-phenyl-4'-[(5K)xo-2.3.4,5-tefrahydro-1H-benzazepin-1-yl)cartx)nyn in a 

mixed solvent consisting of 15 ml of chloroform and 2 ml of ethyl acetate, the resulting solution was mixed with 390 mg 
of copper(ll) bromide and subjected to 3 hours of heating under reflux with vigorous stirring. After cooling down the 
reaction solution to room temperature, insoluble materials were removed by filtration. The resulting filtrate was washed 
with a saturated sodium bicarbonate aqueous solution. The resulting organic layer was dried over anhydrous magnesium 
suHate. concentrated under a reduced pressure and then evaporated to dryness using a vacuum pump. The thus obtained 
solid sut>stance was dissolved in 20 ml of 2-propyl alcohol, and the resulting solution was mixed with 372 mg of 4- 
imidazolytthioacetamide hydrochloride and subjected to 24 hours of heating under reflux. After cooling down the reaction 
solution to room tenperature, the solvent was distilled off and the resulting residue was mixed with chloroform and a 
saturated sodium bicart)onate aqueous solution to separate the resulting organic layer which was sut>sequently washed 
with water and a saturated socfium chloride aqueous solution, dried over anhydrous magnesium sulfate and then sub- 
jected to renrxTval of the solvent by distillation under reduced pressure. The thus obtained residue was subjected to silica 
gel column chromatography and elution was carried out with chloroform-methyt alcohol (25:1). The resulting eluate in 
chloroform was mixed wHh 5 ml of 4 N hydrochloric add-ethyl acetate and the solvent was removed by distillation, and 
the thus obtained residue was recrystallized from ethyl alcohol-diethyl ether to obtain 262 mg of 4'-[(2-(4-lmidazolylme- 
thyQ-5.6-dihydro-4H-thiazolo[5.4<q[1]benzazepin-6-yl)cartx>nyl]-2i>henylbenzanilid^ * 2HCI. 

Physicochemical properties 

Melting point: 192 - 195''C 



Elemental analysis data (C35H27N5O2S * 2Ha - I.5H2O) 




C(%) 


H(%) 


N(%) 


S(%) 


Cl(%) 


Calc: 
Found: 


61.67 
61.82 


4.73 
4.37 


10.27 
10.27 


4.70 
4.79 


10.40 
10.30 



1H-NMR (& ppm In DMS0<i6. TMS internal standard): 

3.04 (1H. m), 3.37 (2H, m). 4.56 (2H. s), 5.00 (1H, m). 6.78 
(1 H, d), 6.90 (2H, d), 7.08 (1 H, t), 7.25 - 7.69 (total 1 4H). 8.29 
(1H. d). 10.35 (1H.S), 14.59 (1H.S). 
MS (FAB): 582(M*+1). 

Example 6 

Using 400 mg of 2-phenyl-4'-[(5<)xo-2,3,4.5-tetrahydro-1H-1-benzazepln-1-yOcartx>nyl]benzanilide and 262 mg of 
4-(2-methylimidazolyl)thioacetamide hydrochloride, the procedure of Example 5 was repeated to obtain 263 mg of 4*- 
[[2-[4-(2-methylimidazolyOmethyQ-5,6<lihydro^H-thiazdo[5,4<Q[1]benzazepln-6-^^ 
phenylbenzanitide ' 2HCI. 

Physicochemical properties 

Melting point: 197-200*^0 



Elemental analysis data (C36H29N5O2S - 2Ha * I.5H2O) 




C(%) 


H(%) 


N(%) 


S(%) 


Cl(%) 


Calc: 
Found: 


62.97 
62.75 


4.82 
4.62 


10.20 
10.24 


4.67 
4.73 


10.33 
9.99 



1H-NMR (5 ppm in DMSO-de. ™S internal standard): 

2.56 (3H. s). 3.05 (1H. m). 3.36 (2H, m). 4.48 (2H. s), 5.00 
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MS (FAB): 



(1H. m), 6.79 (1H. d), 6.90 (2H. d). 7.09 (1H. t). 7.25 - 7.58 
(total 13H). 8.33 (1H. d). 10.34 (1H, s), 14.20 (1H, s). 
596 (M* + 1). 



Example 7 

Using 400 mg of 2i3henyl-4'-[(5-oxo-2,3,4,5-tetrahydra-1H-1-benzazepin-1-yQcartx)ny[l^ and 370 mg of 

2-pyridytthioacetainide hydrochloride, the procedure of Example 5 was repeated, and the resulting free base was recrys- 
tallized from chlorofornrHliethyl ether to otJtain 300 mg of 4'-[I2-(2-pyridylmethyl)-5.6-dihydro-4H-thia2olo[5,4-d][1Jben- 
zazepin-6-yl)cartx)nyl]-2-phenylbenzanilide. 

Physicochemical properties 

Melting point: 215-218<*C 



Elemental analysis data (C37H28N4O2S) 




C(%) 


H(%) 


N(%) 


S(%) 


Calc: 
Found: 


74.98 
74.69 


4.76 
4.68 


9.45 
9.32 


5.41 
5.39 



1 H-NMR (6 ppm in CDQa. TMS internal standard): 

3.10 (2H, m). 3.49 (1H. m), 4.56 (2K s). 5.17 (1H. dd). 6.66 
(1 H, d), 6.85 (1 H, d). 6.96 - 7. 1 0 (5H. m), 7.22 - 7.49 (total 8H), 
7.46 (1H, t). 7.53 (1H, t). 7.61 (1H. t), 7.86 (1H. d). 8.42 (1H. 
d), 8.63 (1H. d). 

MS (FAB): 593(M* + 1). 



Example 8 



Using 400 mg of 2-phenyl-4'-[(5-oxo-2,3.4.5-tetrahydro-1H-1-benzazepin-1-yl)cartx)nylIbenzanilide and 400 mg of 
3-pyridylthioacetamide hydrochloride, the procedure of Example 5 was repeated to obtain 100 mg of 4*-[[2-(3-pyridyl- 
methyI)-5.6^ihydro-4H-thiazolo[5.4<ll[1]benzazepin-6-yl)cajtx)nyO-2-phenyIben^ hydrochloride as an anrior- 
phous solid. 

Physicochemical properties 



1 H-NMR (5 ppm in DMSO-de. TMS internal standard): 



MS (FAB): 



3.03 (1H. m), 3.29 (2H. m). 4.66 (2H. s). 4.99 (1H, d). 6.78 
(1 H. d), 6.89 (2H, d). 7.08 (1 H. t). 7.25 - 7.58 (total 12H), 8.03 
(1 H. t). 8.25 (1 H, d), 8.60 (1 H, d). 8.85 (1 H. d). 9.04 (1 H. s). 
10.32 (1H. S). 
593 (M* + 1). 



Exarrple 9 



Using 400 mg of 2-phenyl-44(5-oxo-2,3,4.5-tetrahydro-1H-1-benzazepin-1-yl)cartx)nylJl>enzanilide and 337 mg of 
3-nrx>rpholynotxJtylthioamide hydrochloride, the procedure of Example 5 was repeated and the resulting residue was 
recrystallized from methyl alcohol-diethyl ether to otrtain 360 mg of 4'-[[2-(3-nrK)rpholynopropyl)-5,6Kjihydro-4H-thia- 
zolo[5.4-d][1]benzazepin-6-y1)cartx)nyl]-2-phenylbenzanilide hydrochloride. 
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Physicochemical properties 
Melting point: 



215-218^0 



Elemental analysis data (C38H36N4O3S • 2Ha • I.6H2O) 




C(%) 


H(%) 


N(%) 


S(%) 


a(%) 


Calc: 
Found: 


62.48 
62.13 


5.68 
5.59 


7.67 
7.45 


4.39 
4.38 


9.71 
9.16 



1 H-NMR (5 ppm in DMSOde. T^S internal standard): 



MS (FAB): 



2.27 (2H, m). 3.06 - 3.39 (to*al 9H). 3.45 (2H, m), 3.85 (1H. 
m). 3.85 (2H. t). 3.95 (2H, m). 5.00 (1 H, m). 6.79 (1 H. d). 6.90 
(2H. d), 7.08 (1H. t). 7.25 - 7.57 (total 12H). 8.35 (1H, d). 
10.34 (1H.S). 
629(M* + 1). 



Example 10 



Using 400 mg of 2-phenyl-4'-[(5-oxo-2,3,4.5-tetrahydro-1H-14>en2azepin-1-yOcai1x)nyllk)enzani^ and 300 mg of 
dimethylaminoethyttfiioamide hydrochloride and using ethyl alcohol as the reaction solvent, the procedure of Example 
5 was repeated and the resulting residue was recrystallized from ethyl acetate-diethyl ether to obtain 300 mg of 4'-[(2- 
dimethylamino€thylamino-5,6Klihydro-4H-thiazolo[5.4<0[1]benzazepin-6-yl)carbonyl]-^^ • 2HCI. 



Physicochemical properties 
Melting point: 



187-190*C 



Elemental analysis data (C35H33N502S - 2HCI * 3H2O) 




C{%) 


H(%) 


N(%) 


S(%) 


a(%) 


Calc: 
Found: 


58.82 
58.60 


5.78 
5.40 


9.80 
9.73 


4.49 
4.53 


9.92 
9.51 



1 H-NMR (6 ppm in DMSO-de, TMS internal standard): 



MS (FAB): 



2.85 (6H, s). 3.02 (2K m), 3.19 (1H, m), 3.37 (2H, t). 3.76 
(2H, m), 4.97 (1H, m), 6.74 (1H. d), 6.93 (2H. d), 7.04 (1H. 
t), 7.24 - 7.58 (total 12H). 8.24 (1H. d), 10.35 (IH, s). 10.59 
(1H,s). 
514(M* + 1). 



Example 1 1 



Using 400 mg of 2-phenyl-4'-[(5-oxo-2,3.4.5-tetrahydro-1H-1-benzazepin-1-yl)cartx>nyl]benzanilide and 204 mg of 
dimethylaminothioacetamide hydrochloride, the procedure off Example 5 was repeated to obtain 1 67 mg of 4'-[(2-dimeth- 
ylamino-5,6-dihydro-4H-thiazolo[5,4-d][1]benzazepin-6-yl)cartx>nyl]-2~phenylbenzanilide hydrochloride as an awor- 
phous solid. 



Physicochemical properties 

1 H-NMR (6 ppm in DMSO-de. TMS internal standard): 



MS (FAB): 



3.04 (IH, m), 3.12 (6H, s). 3.29 (2H, d), 4.96 (IH. m), 6.73 
(1 H. d). 6.92 (2H. d). 7.04 (1 H, t). 7.24 - 7.58 (total 1 2H). 8.24 
(IH. d). 10.33 (IH.S). 
545(M* + 1). 
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Example 12 

Using 400 mg of 2-phenyl-4'-[(5-ox(>-2.3,4,5-teftrahydro-1H-14>eruazepin-1-yl)carbori^ and 285 nx| of 

dimethylaminobutylthioamide hydrochloride, the procedure of Example 5 was repeated to obtain 212 mg of 4 -[[2-(3- 
dimelhylaminopropyi)-5,6<lihydro-4H4Nazdo[5.4<0[1]berizazepin-6-yOcartx)nyl]-2^^ hydrochloride 
as an amorphous solid. Physicochemical properties 

1H-NMR (6 ppm in DMSO-de. TMS internal standard): 2.19 (2H, m). 2.79 (6H. s), 3.10 (3H. m), 3.18 (2H, t). 3.27 

(2H, m). 5.04 (1H. m). 6.77 (1H. d). 6.90 (2H. d). 7.08 (1H, 
t), 7.25 -7.58 (total 12H). 8.35 (1H. d). 10.33 (1H, s). 

MS (FAB): 587(M* + 1). 

Example 13 

Using 400 mg of 2i3henyI-4'4(5-oxo-2,3,4,5-tetrahydro-1HO-benzazepin-1-yl)cartx>nyl]benzaniW and 185 nr)g of 
2-cartx3xypropanethioamide, the procedure of Example 5 was repeated and the resulting free base was recrystallized 
from methyl alcohol-diethyl ether to obtain 1 86 mg of 4'-[(2-methyl-5.6-dihydro-4H-thiazolo[5,4-d][1]benzazepin-6-yl)car- 
bonyl]-2-phenylbenzanilide. 

Physicochemical properties 

Melting point: 1 65 - 1 68*^0 



Elemental analysis data (C32H25l^02S ■ O.4H2O) 




C(%) 


H(%) 


N(%) 


S(%) 


Calc.: 
Found: 


73.52 
73.35 


4.97 
5.08 


8.04 
7.56 


6.13 
5.88 



1H-NMR (6 ppm in DMSOde, TMS internal standard): 

2.75 (3H. s). 3.07 - 3.19 (2H, m). 3.55 (1H, m). 5.20 (1H, m), 
6.65 (1H, d), 6.85 (2H, d), 6.96 - 6.99 (3H, m). 7.01 - 7.85 
(total 9H). 8.38 (1H. d), 8.39 (1H, d). 
MS (FAB): 516(M* + 1). 

Example 14 

(1) After dissolving 461 mg of 2-phenyl-44(5K>xo-2.3,4.5-tetrahydro-1H-1-benzazepin-1-yl)carbonyqberizanilide in 
a mixed solvent consisting of 14 ml of chloroform and 1.4 ml of ethyl acetate, the resulting solution was mixed with 
560 mg of copper(ll) bromide and subjected to 3 hours of heating under reflux with vigorous stirring. After cooling 
down the reaction solution to room temperature, insolut)le materials were removed by filtration. The resulting filtrate 
was washed with a saturated sodium bicartxsnate aqueous solution. The resulting organic layer was dried over 
anhydrous magnesium sulfate, concentrated under a reduced pressure and then evaporated to dryness using a 
vacuum pump. The thus otTtained solid substance was dissolved in 12 ml of 2-propyl alcohol, and the resulting 
solution was mixed with 220 mg of phthalimidothtoacetamide and subjected to 6 hours of heating under reflux. 
During the reflux, cobrless aystals were precipitated. After cooling the reaction solution on an ice bath, crystals 
were collected by filtration and washed with a small volume of cold 2-propyl alcohol to obtain 410 mg of 4'-[(2- 
phthalinriidomethyl-5,6-dihydro-4H-thiazolo[5,4-d][1]benzazepin-6-yl)cartx>nyO-2-p Physicochem- 
ical properties 

^H-NMR (6 ppm in CDCI3, HAS internal standard): 

2.8 - 3.8 (total 3H). 5.21 (2H. s). 6.64 (1H. dd). 6.75 - 8.1 
(total 19H), 8.40 (IH.dd). 
MS (FAB): 661 (M* + 1). 

(2) After suspending 390 mg of 4*-[(2-phthalimidomethyl-5.6-dihydro-4H-thiazolo[5,4-<J][1Jbenza2epin-6-yl)carlx)- 
nyl]-2-phenylbenzanilide in 20 ml of methyl alcohol, the resulting suspension was mixed with 1.2 ml of a mixed 
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solvent consisting of 40 weight parts of methylamine and 60 weight parts of methyl alcohol and stinted overnight at 
room temperature. The reaction solution was concentrated and the thus obtained residue was purified by silica gel 
column chromatography (chlorofomvmethyl alcohol = 20:1). The thus obtained solid substance was dissolved in 
3.5 ml of methyl alcohol, and the resulting solution was mixed with a 4 N hydrochloric ackJ-ethyl acetate solution 
and then with acetonrtrile to effect formation of precipitate. The thus formed precipitate was collected by filtration 
and washed with a small volume of acetonitrile to obtain 200 mg of 4'-[(2-aminometfiyl-5,6-dihydro-4H-thiazolo[5,4- 
d][1 ]benzazepin-6-yi)cartx>nyl]-2-phenylbenzanillde hydrocNoride. 



Physicochemical properties 

HPLC purity: >98%; ODS-eOTM (Tosoh) 

1H-NMR (5 ppm in DMSO-de. TMS internal standard): 



MS (FAB): 



2.51 (1 H. m). 3.09 (1 H, m). 3.36 (total 2H). 4.47 (2H. s), 5.02 
(1H). 6.85 (2H). 7.11 (1H, t). 7.2 - 7.7 (total 13H). 7.9 (1H), 
8.45 (1H. d), 8.81 (2H). 10.35 (1H. s). 
531 (M* + 1). 



Example 15 

Using 400 mg of 2-phenyl-4'-[(5-oxo-2,3,4,5-tetrahydro-1H-1-benzazepin-1-yOcartx>nynbenzanilW^ and 300 mg of 
2-phthalimtdopropanethioamide, the procedure of Example 14 was repeated to obtain 135 mg of 4'-[(2-aminoethyl-5.6- 
dihydro-4H-thiazolo[5,4-d]I1]l>enzazepin-6-yl)carlx)nyQ-2-phenylben2anilide hydrochtoride. 



Physicochemical properties 
HPLC purity: 

1H-NMR (5 ppm in DMSQde, TMS internal standard): 



MS (FAB): 
Example 16 



>91%: ODS-80TM CTosoh) 

3.05 (1H. m), 3.40 - 3.37 (total 6H). 5.01 (1H. m). 6.77 (1H. 
d), 6.91 (2H. d). 7.09 (1H. t), 7.25 - 7.58 (total 12H). 8.14 (1H. 
br), 8.38 (1H. d). 10.33 (1H, s). 
545(M» + 1). 



Using 400 mg of 2-^enyl-4*-[(5-oxo-2,3,4,5-tetrahydro-1H-14>enzazepin-1-yOcart)onyI]benzani^ and 376 mg of 
3-phthalimidobutylthioamide. the procedure of Example 1 4 was repeated to obtain, using ethyl alcohol-ethyt acetate as 
a recrystallization solvent, 193 mg of 44(2-aminopropyl-5.6KJihydro-4H-thiazolo[5.4-d][1]benzazepin-6-yl)cartxxiyI]-2- 
phenylbenzanilide hydrochloride. 



Physicochemical properties 
Melting point: 



185 - 188*C 



Elemental analysis data (C34H30N4O2S * HCl * H2O) 




C(%) 


H(%) 


N(%) 


S(%) 


a(%) 


Calc: 
Found: 


62.50 
62.27 


5.29 
5.09 


8.41 
8.51 


6.39 
5.17 


7.90 
8.15 



1H-NMR (5 ppm in DMS0-d6> TMS internal standard): 



MS (FAB): 



2.09 (2H. m). 2.97 (2H, m). 3.05 (1H, m). 3.10 (1H. t). 3.34 
(2H. m). 5.01 (1H. m). 6.77 (1H, d), 6.89 (2H, d), 7.08 (IK 
t). 7.26 - 7.58 (total 12H), 7.99 (2H, br), 8.33 (1H. d). 10.33 
(1H.S). 
559(M* + 1). 
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Example 17 

After dissolving 176 mg of t-butoxycartxxiylglycine. 205 mg of 1-hydroxybenztriazole and 0.15 ml of N-methylnrx>r- 
pholine in 3.5 ml of dichloromethane, 1 92 mg of 1 -ethyl-3-(3-dimethylaminopropyl)cartxxJiimide hydrochloride was added 
to the resulting solution with stirring on an ice bath, and the mixture was warmed up to room temperature and stirred for 
60 minutes. To this reaction solution, again cooled on an ice bath, was added dropwise 4 ml of dichloromethane in which 
400 mg of the 4'-[(2-aminch5,6Kjihydro-4H-thiazolo[5,4Ki][1Ibenzazepin-6-yOcarbonyl]-2i}he^ hydrobro- 
mide described in Example 1 and 0.103 ml of triethylamine had been dissolved, followed by overnight stirring at room 
temperatura The reaction solution was mixed with water, stirred for 60 minutes and then subjected to phase separation. 
The dichloromethane layer was separated, washed with a saturated sodium bicartx>nate aqueous solution and a satu- 
rated sodium chloride aqueous solution once for each and then dried ever anhydrous magnesium sulfate. After removing 
the solvent by distillatbn, the thus obtained residue was suspended in 3 ml of methyl alcohol. With cooling on an ice 
bath, the suspension was nrtixed with 4.4 ml of 4 N hydrochloric acid-dioxane and stirred for 3 hours. Thereafter, the 
reaction solution was concentrated and the thus obtained residue was recrystallized from 2-propy1 alcohol to obtain 250 
mg of 4*-[(2-glycylamino-5,6Kiihydro-4H-thiazok)[5.4<q[1]ben2azepin-6-yOcarbonyl]-2-^ 2-propylalco- 
hol hydrochloride. 

Physicochemical properties 

Melting point: >230°C 



Elemental analysis data (CaaHz/NeOsS ■ HCI ■ CsHgO) 




C(%) 


H(%) 


N(%) 


S(%) 


a(%) 


Calc. : 
Found: 


64.51 
64.35 


5.41 
5.19 


10.45 
10.20 


4.78 
4.80 


5.29 
5.10 



1 H-NMR (5 ppm in DMSOde, TMS internal standard): 

1.04 (6H. d), 3.80 (1H. m), 5.05 (1H), 6.7 - 7.8 (total 16H). 
8.24{1H,dd). 10.30 (IH.s). 
MS (FAB): 574 (M» + 1). 

Exanrple 18 

After dissolving 500 mg of 2-pheriyl-4'-[(5K>xo-2.3,4,5-tetrahydro-1H-1-berizazepin-1-yl)cartx}nyl]t>enzanilide in a 
mixed solvent consisting of 15 ml of chloroform and 1.5 ml of ethyl acetate, the resulting solution was mixed with 560 
mg of copper(l[) bromide and subjected to 3 hours of heating under reflux with vigorous stirring. After cooling down the 
reaction solution to room temperature, insoluble materials were renrwved by filtration. The resulting f Otrate was washed 
with a saturated sodium blcartx>nate aqueous solution. TTie resulting organic layer wasdried over anhydrous magnesium 
sulfate, concentrated under a reduced pressure and then evaporated to dryness using a vacuum pump. The thus obtained 
solid sut>s1ance was dissolved in 10 ml of acetonrtrile. and the resulting solution was mixed with 750 mg of potassium 
carbonate and 510 mg of acetoamidine hydrochloride and subjected to 90 minutes of heating under reflux with vigorous 
stirring. After cooling down the reaction solution to room temperature, insolut)le materials were removed by filtration and 
then the solvent was distilled off under a reduced pressure. The resulting residue was dissolved in chloroform, and the 
resulting solution was washed with water and dried over anhydrous magnesium sulfate. After distilling off tiie solvent, 
the thus obtained residue was purified by silica gel column chromatography (chlorofornrHmethyl alcohol = 20:1 ) to obtain, 
in the order of elution. 4 -[(2-me1hyl-5,6-dihydro-4H-oxa2olo[4,5<l][1 ]t)enza2epin-6-yl)cartx)nylJ-2i3henylbenzanilide and 
4-[(2-methyl-1,4,5,6-tetrahydroimidazo[4,5<q[1]benzazepin-6-yOcarbonyq-2-phen^ 

4'-[(2-Methyl-5.6-dihydro-4HK)xazolo[4,5<q[1 ]benzazepin-6-yl)cartx)nyl]-2-phenylbenzanilide was recrystallized 
from ethyl acetate to obtain 40 mg of crystals (Example 18(1)). 

44(2-Methyl-1.4,5,6-tetrahydroimidazo[4,5<q[1]benzazepin-6-yf)cartx>nyf]-2-phenylt>^ was dissolved in 5 
ml of ethyl alcohol, the resulting solution was mixed with 0.19 ml of 4 N hydrochloric acid-ethyl acetate and cooled on 
an ice bath and then the thus precipitated crystals were collected by filtration and washed with a small volume of ethyl 
alcohol to obtain 220 mg of 4*-[(2-methyl-1,4,5,6-tetrahydroimidazo[4,5Ki][1]benzazepin-6-yQcartxyiyl]-2i3henylben- 
zanilide hydrochloride (Example 18(2)). 
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Physicochemical properties 

4*-[(2-Methyl-5.6<jihydro-4HK>xazolo[4,5-d][1]berizazepin-6-yOcartx>nyq-^ 

Melting point: 234-236*'C 
1H-NMR (6 ppm in CDCI3. TMS internal standard): 

2.57 (3H, s). 2.90 (2H, m). 3.27 (1 H, m). 5.1 7 (1 H. m), 6.66 (1 H. 
d), 6.8 - 7.0 (total 6H). 7.23 (1H). 7.3 - 7.6 (total 8H). 7.7 - 7.9 
(total 2H). 

MS (FAB): 500(M* + 1) 

(CI): 499 (M*). 



High Resolution MS (FAB): 


Found 500. 200597 




Calc. 500. 197417 




Rational formula C32H25N3Q3 



4*-[(2-Methyl-1.4,5,6-tetrahydroimidazo[4,5KJ][1]l>enza2epin-6-yOcartx)nyl]-2i^ hydrochloride 

Melting point: >230''C 
1H-NMR (5 ppm in DMSO-de. TMS internal standard): 

2.70 (3H. s). 2.99 (1H. t), 3.17 (2H, m). 4.99 (1H, m). 6.8 - 
7.0 (total 3H), 7.14 (1H. t). 7.2 - 7.7 (total 12H), 8.02 (1H, d), 
10.31 (1H.S). 14.6 (total 2H). 

MS (FAB): 499(M* + 1) 

(CI) : 498 (M*). 



High Resolution MS (FAB): 


Found 


499. 215808 




Calc. 


499. 213401 




Rational formula C32H26N4O2 



Example 19 

After dissolving 800 wq of 2-(4-methylphenyl)-4'-[(5-oxo-2,3,4,5-tetrahydro-1H-1-benzazepin-1-yl)cartx)nyl]ben- 
zanilide in a mixed solvent consisting of 24 ml of chloroform and 2.4 ml of ethyl acetate, the resulting solution was mixed 
with 560 mg of copper(ll) bromide and si^jected to 3 hours of heating under reflux with vigorous stirring. After cooling 
down the reaction solution to room temperature, insoluble materials were removed by filtration. The resulting filtrate was 
washed with a saturated sodium bicarbonate aqueous solution. The resulting organic layer was dried over anhydrous 
magnesium sulfate, concentrated under a reduced pressure and then evaporated to dryness using a vacuum pump. 
The thus obtained solid substance was dissolved in 16 ml of acetonitrile, and the resulting solution was mixed with 1.17 
g of potassium cartx>nate and 800 mg of acetoamidine hydrochloride arxf subjected to 120 minutes of heating under 
reflux with vigorous stirring. After cooling down the reaction solution to room temperature, insoluble materials were 
renxjved by filtration and then the solvent was distilled off under a reduced pressure. The resulting residue was dissolved 
in chloroform, and the resulting solution was washed with water and dried over anhydrous magnesium sulfate. After 
distilling off the solvent, thie thus obtained residue was purified by silica gel column chromatography (chloroform-methyl 
alcohol = 30:1) to obtain, in the order of elution, 2-(4-methylphenyl)-4*-[(2-methyl-5,6-dihydra4H-oxazolo[4,5-d][1]ben- 
zazepin-6-yl)cartx)nyl]benzanilide (Example 19(1)) and 2-(4-methyIphenyl)-4'-[(2-methyl-1 ,4,5,6-tetrahydroimidazo[4.5- 
d][1]benzazepin-6-yl)cart)onyl]benzaniIide. 

2-(4-Methylphenyl)-4'-[(2-methyl-1 .4,5,6-tetrahydroimidazo[4,5-d][11benza2epin-6-yOcartx)nyl]benzanilide was dis- 
solved in 10 ml of ethyl alcohol, the resulting solution was mixed with 0.37 ml of 4 N hydrochloric acid-ethyl acetate arxj 
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ccx>led on an ice bath and then the thus precipitated aystals were collected by filtration and washed wrth a small volume 
of ethyl alcohol to olJtain 500 mg of 2-(4-methylphenyl)-4'-[(2-methyl-1 ,4,5,6-tetrahydroimidazo[4,5^[1]benzazepin- 6- 
yOcarbonyQbenzanilide hydrochloride (Example 19(2)). 

Physicochemical properties 

2-(4-Methylphenyl)-4'-[(2-methyl-1 ,4,5.6-tetrahydroimidazoI4.5-d][1 Jbenzazepin-6-yl)cartx)nyflben2anilide hydrochlo- 
ride 



Melting point: 

1H-NMR (5 ppm in DMSOde. TMS intemal standard): 



MS (FAB): 



220 - 223*C 

2.25 (3H, s). 2.67 (3H. s), 3.02 (1H, m), 3.16 (2H. m), 4.99 
(1H, m). 6.8 ■ 7.0 (total 3H). 7.15 (total 3H). 7.2 - 7.6 (total 
9H). 8.04 (1H. d). 10.33 (1H. s). 14.6 (total 2H). 
513 (M* + 1) 



ExarTple20 



After dissolving 400 mg of 2-phenyl-4*4(5K)xo-2,3,4,5-tetrahydro-1H-1-t>enzazepin-1-yl)carbonyl]benzanilide in a 
mixed solvent consisting of 15 ml of chloroform and 2 ml of ethyl acetate, the resulting solution was mixed with 390 mg 
of copper(ll) bromide and subjected to 3 hours of heating under reflux with vigorous stirring. After cooling down the 
reaction solution to room temperature, insolut)le materials were removed by f ittration. The resulting f atrate was washed 
with a saturated sodium tHcartx>nate aqueous solution. The resulting organic layer was dried over anhydrous magnesium 
sulfate, concentrated under a reduced pressure arxJ then evaporated to dryness using a vacuum pump: The thus obtained 
solid substance was dissolved in 20 ml of acetonrtrile, and the resulting solution was mixed with 1.1 g of potassium 
cart>onate and 371 mg of ethylcart>amidine cartx>nate and subjected to 1 hour of heating under reflux with vigorous 
stirring. After filtration of the reaction solution, solvent in the resulting filtrate was distilled off, and the resulting residue 
was mixed witii a saturated sodium bicartx)nate aqueous solution and chloroform to separate the organic layer which 
was subsequentiy washed witti water and a saturated sodium chloride aqueous solution and dried over anhydrous 
magnesium sutfete. After dstilling off the solvent under a reduced pressure, the thus obtained residue was subjected 
to silica gel column chromatography and eluted with a mixed solvent of chloroform and methyl alcohol (20:1). The result- 
ing eluate was mixed with 5 ml of 4 N hydrochloric acid-ethyl acetate and cooled on an ice bath, and the thus precipitated 
crystals were collected by filtration arxl subjected to recrystallization using ethyl alcohol as a recrystallization solvent, 
thereby obtaining 248 mg of 4'-[(2-ethyl-1 ,4,5.6-tetrahydroimidazo[4,&<J][1]benzazepin-6-yl)cartx>nyl]-2-phenylbenzani- 
lide hydrochloride. 



Physicochemical properties 
Melting point: 



>230»C 



Elemental analysis data (C33H28N4O2 - HCI * I.6H2O) 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calc: 
Found: 


68.59 
68.28 


5.62 
5.54 


9.69 
9.62 


6.13 
6.48 



1 H-NMR (5 ppm in DMSO-dsp TMS internal standard): 

MS (FAB) : 
Example 21 



1 .38 (3H, t), 2.99 (1 H, t), 3.08 (2H, q), 3.12 (2H, m), 4.98 (1 H, 
m). 6.76 (1 H, d). 6.93 (2H. d). 7.14 (1 H. t). 7.26 - 7.58 (total 
12H). 8.13 (1H, d), 10.31 (1H, s). 14.70 (1H. br). 
513(M* + 1). 



Using 400 nig of 2-phenyI-4*-[(5-axo-2.3,4,5-tetrahydro-1H-1-benzazepin-1-yl)cartx)nylJbenzani!ide^ 597 mg of pro- 
pylcart>amidine cartx)nate and 1 .2 g of potassium cartx)nate, tiie procedure of Exanple 20 was repeated to obtain, using 
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ethyl acetate-ethyi alcohol as a recryslallization solvent, 243 mg of 4*-[(2-propyl-1 ,4.5,6-tetrahydroimidazo[4.5-d][1 Jben- 
zazepin-6-yl)cartx)nyl]-2-phenylbenzaniIide hydrochloride. 

Physicochemical properties 

Melting point: >230**C 



Elemental analysis data (C34H30N4O2 ' HCI - 2H2O) 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calc: 
Found: 


68.16 
68.86 


5.89 
5.61 


9.35 
9.62 


5.92 
6.00 



1 H-NMR (6 ppm in DMSO-de. IhAS internal standard): 1 .00 (3H, t). 1 .80 (2H, q). 2.99 (3H. m). 3.56 (2H, m), 4.99 

(1H, m). 6.86 (1H. d). 6.93 (2H, d). 7.13 (1H. t). 7.23 - 7.58 
(total 12H). 8.08 (1H, d), 10.32 (1H. s), 14.60 (1H. br). 

MS (FAB): 527(M* + 1). 

Example 22 

Using 400 mg of 2-phenyl-4'4(5-oxo-2.3,4.5-tetrahydro-1 H-1 -benzazepin-1 -yl)cartx)nyfjbenzanilide. 576 mg of ben- 
zylcart>amidine carbonate and 740 mg of potassium cartx>nate, the procedure of Example 20 was repeated to obtain, 
using e*hyl acetate-ethyl alcohol as a recrystallization solvent, 225 mg of 4'-[(2-benzyl-1.4.5,6-t^rahydroimidazo[4,5- 
dI[1]benzazepin-6-yOcarbonyl]-2-phenylbenzanilide hydrochloride. 

Physicochemical properties 

Melting point: >230*'C 



Elemental analysis data (C38H30N4O2 ' HCI - I.5H2O) 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calc: 
Found: 


71.52 
71.55 


5.37 
5.22 


8.78 
8.82 


5.56 
5.59 



1 H-NMR (5 ppm in DMSO-de. T^S internal standard): 

2.97 (1H. m), 3.09 (2H, m). 3.41 (2H, s). 4.96 (1H. m). 6.86 
- 7.58 (total 22H), 8.14 (1H. d). 10.32 (1H, s). 15.00 (1H. br). 
MS (FAB): 575(M»+1). 

Example 23 

Using 400 mg of 2-phenyl-4'-[(5-oxo-2,3.4,5-tetrahydro-1 H-1 -t)enzazepin-1 -yl)cartx>nyl]benzanilide, 585 mg of 
cyctopropylcart>amidine cartx)nate and 750 mg of potassium cartxmate. the procedure of Example 20 was repeated to 
obtain, using etfiyl acetate-ethyl alcohol as a recrystallization solvent. 276 mg of 4*-[(2-cyclopropyl-1 ,4,5,6-tetrahydroim- 
idazo[4.5<q[1Ibenzazepin-6-yQcartx>nyl]-2-phenylbenzanilide hydrochloride. 
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>230*^C 



Elemental analysis data (C34H28N4O2 ' HCI * I.5H2O) 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calc: 
Found: 


69.44 
69.10 


5.48 
5.39 


9.53 
9.42 


6.03 
6.15 



1H-NMR (5 ppm in DMSOde. TMS internal standard): 

1.28 - 1.37 (total 4H). 1.99 (1H. m), 2.96 (IH, m), 3.09 (1H. 
m). 4.96 (1 H. m). 6.83 (1 H, d). 6.94 (2H, d), 7. 1 2 (1 H, t). 7.21 
- 7.58 (total 12H), 8.17 (IH, d), 10.33 (IH, s), 14.60 (IH. br). 
MS (FAB): 525(M* + 1). 

Reference Exanrple 5 

Using cnnethylbenzoic acid and 1 -(4-amincbenzoyl)-2.3.4,5-tetrahydro-1 H-1 -benzazepin-5-one as starting niateri- 
ats, the procedure of Reference Example 3 was repeated to obtain 2-mettiyl-44(5-oxo-2,3.4,5-tetrahydro-1H-1-ben- 
zazepin-1 -yl)cartx>nyl]benzanilide. 

Physicochemical properties 

1H-NMR (6 ppm in CDCI3, HAS internal standard): 

2.47 (3H, s), 2.90 (2H, m), 4,1 (2H), 6,8 (IH. m). 7.1 - 7.7 (total 
10H). 7.82 (2H). 

MS (El): 398 (M*). 

Reference Examples 6 to 1 1 

The following compounds were synthesized in the same manner as descrit>ed in Reference Example 5. 
Reference Example 6 

2-lsopropyl-4'-[(5-Qxo-2,3,4,5-tetrahydro-1 H-1-benzazepin-1-yl)cartx)nyl]benzanilide 
Reference Example 7 

2-Methoxy-4'-[(5-oxo-2,3,4,5-tetrahydro-1 H-1 -benzazepin-1 -yl)carlx)nyl]ben2anilide 
Reference Example 8 

2-Ethaxy-4'-[(5-oxo-2,3,4,5-tetrahydro-1 H-1 -benzazepin-1 -yl)carlx>nyl]benzaniride 
Reference Example 9 

2-lsopropyloxy-4'-[(5-oxo-2,3,4,5-tetrahydro-1 H-1 -benzazepin-1 -yl)cartx)nyObenzanilide 
Reference Example 10 

2-Methyl-4 -[(5-oxo-2.3,4.5-tetrahydro-1 H-1 -benzazepin-1 -yt)cartx)nyl]phenylacetoanilide 
Reference Example 1 1 

2-Methoxy-4'-[(5-oxo-2.3,4.5-telrahydro-1 H-1 -benzazepin-1 -yl)cart)onyl]phenylacetoanilide 
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Reference Example 12 

A 1.67 g portion of 2'-methoxybiphen-4-ylcartx]Exylic acid was dissolved in 17 ml of dichloromethane. 0.95 ml of 
oxalyl chloride and a catalytically effective anfK)unt of dimethylfornriamide were added to the resulting solution with cooling 
on an ice bath and then the resulting mixture was warmed up to room temperature. When completion of foaming was 
confirmed, the reaction solution was concentrated under a reduced pressure arxi subjected to azeotropic treatment with 
toluene twice. The thus obtained residue was dissolved in 8.4 ml of dichlaomethane and. with cooling on an ice bath, 
the resulting sotutton was dropwise added to a solution obtained by dissolving 1.0 g of 5-Qxo-2.3,4.5-tetrahydro-1H-1- 
benzazepine and 1 .53 ml of triethylamine in 10 ml of dichloromechane. The reaction solution was warmed up to room 
tenrperature and tiie stirring was continued for 1 hour. The resulting reaction solution was mixed with water and subjected 
to phase separation to separate dichloromethane layer which was sut>sequentiy washed with 0.5 N hydrochloric acid 
and a saturated sodium bicaftx>nate aqueous solution and dried over anhydrous magnesium suKate. After removing the 
solvent by distillation, the tiius obtained residue was crystallized from toluene to obtain 1 .65 g of 1 -(2'-methoxybiphen- 
4-ylcartxxiy1)-5-oxo-2,3,4,5-tetrahydro-1H-1-benzazepine as crude aystals. 

Physicochemical properties 

1 H-NMR (6 ppm in CDCI3, TMS internal standard): 

2.17 (2H. m). 2.93 (2H. m). 3.75 (3H. s). 6.7 - 7.7 (total 8H). 
7.79 (1H, d). 7.89 (2H), 8.2 (1H. d). 
I^S (El); 371 (M*). 

Example 24 

After dissolving 2.0 g of 2-methyl-4'-[(5-oxo-2,3.4,5-tetrahydro-1 H-benzazepin-1-yl)cartx)nyl]benzanilide in a mixed 
solvent consisting of 30 ml of chloroform and 3 ml of ethyl acetate, the resulting solution was mixed with 2.47 g of 
copper(ll) bromide and subjected to 3 hours of heating under reflux with vigorous stirring. After cooling down the reaction 
solution to room temperature, insoluble materials were removed by filtration. The resulting filtrate was washed with a 
saturated sodium bicarbonate aqueous solution. The resulting organic layer was dried over anhydrous magnesium sul- 
fate, concentrated under a reduced pressure and then evaporated to dryness using a vacuum pump. The thus obtained 
solid substance was dissolved in 80 ml of chloroform, and the resulting solution was mixed with 2.37 g of acetamidine 
hydrochloride and 4.86 g of potassium cartx)nate and subjected to 20 hours of heating under reflux in a stream of argon. 
The resulting reaction solution was mixed with water and subjected to phase separation to separate the organic layer 
which was subsequently dried over anhydrous magnesium sulfate. After removing the solvent by distillation under a 
reduced pressure, the thus obtained residue was crystallized from toluene to obtain 1 .41 g of 2-methyl-44(2-metfiyl- 
1,4,5,6-tetrahydroimidazo[4,5-d][1]benzazepin-6-yl)cartx)nyl]benzanilide. A 1.0 g portion of this compound was dis- 
solved in 10 ml of ethyl alcohol, mixed with 0.86 ml of 4 N hydrochloric acid-ethyl acetate axud recrystallized to obtain 
860 mg of 2-methyl-4'-[(2-methyl-1,4.5,6-tetrahydroimidazo[4,5<l][1]berizazepin-6-yqcartx)nyObenzanil^ hydrochlo- 
ride. 

Physicochemical properties 

Melting point: >230'*C 
1 H-NMR (6 ppm in DMSO-de. TMS internal standard): 



MS (FAB): 



2.33 (3H, s). 2.70 (3H, s), 3.00 (2H. t), 5.0 (1 H. m). 6.99 (2H, 
d). 7.14 (1H, t). 7.27 (1H. t). 8.17 (1H, d). 10.40 (1H. s), 14.9 
(1H. br). 
437(M* + 1). 



Example 25 

Using 2.0 g of 2-methoxy-4'-[(&oxo-2,3.4,5-tetrahydro-1 H-1-benzazepin-1 -y1)cartx)nyl]benzanilide. 890 mg of crude 
crystals were obtained by repeating the procedure of Example 24, and 360 mg of 2-methQxy^*-[(2-methyl-1 ,4.5,6-tet- 
rahydroimidazo[4,5-d][1]benzazepin-6-yl)cartx)nyl]t>enzanilide hydrochloride was obtained from 400 mg of the thus 
obtained crystals. 

Physicochemical properties 

Melting point: >210'*C 
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1H-NMR (5 ppm in DMSO-de, IMS internal standard): 

2.69 (3H, s), 3.00 (1 H. t), 3.85 (3H. s). 5.01 (1 H, m), 6.88 (1 H, 
d), 7.36 (1 H. t). 7.48 (1 H. t). 8.14 (1H. d). 10.20 (1 H. s). 14.83 
(1H. br). 

MS (FAB): 453(M* + 1). 

Example 26 

Using 2.0 g of 2-ethoxy-4*-[(5K)xo-2,3,4,5-tefrahydro-1H-1-benza2epin-1-yOcart)onyO^ 927 mg of aude 

crystals were obtained by repeating the procedure of Example 24, and 465 mg of 2-ethoxy-44(2-methyl-1 ,4,5,6-tetrahy- 
droimidazo[4.&d][1 Ibenzazepin-6-yQcart)ony)]benzanilide hydrochloride was obtained from 500 mg of the thus obtained 
crystaJs. 

Physicochemical properties 
Melting point: 

1 H-NMR (5 ppm in DMSOde. TMS intemal standard): 



MS (FAB): 
Example 27 

A 410 mg portion of bromine dissolved in 2 ml of chloroform was dropwise added gradually (spending about 60 
minutes) to 20 ml of chloroform solution containing 1 .0 g of 2HSopropoxy^'-[(5-oxo-2.3,4,5-tetrahydro-1 H-1 -benzazepin- 
1 -yl)carbonyl]benzanilide at room terrperature. When disappearance of the color of bromine was confirmed, the reaction 
solution was washed with a saturated sodium bicartx)nate aqueous solution. The resulting organic layer was dried over 
anhydrous magnesium sulfate, concentrated under a reduced pressure and then evaporated to dryness using a vacuum 
pump. The thus obtained solid substance was dissolved in 40 ml of chloroform, and the resulting solution was mixed 
with 1 . 1 0 g of acetamidine hydrochloride and 2 .25 g of potassium cartxxiate and subjected to 20 hours of heating under 
reflux in a stream of argon. The resulting reaction solution was mixed with water and stirred to collect precipitated solid 
sut>stance by filtration, and the thus collected compound was suspended in 20 ml of ethyl alcohol, mixed with 0.58 ml 
of 4 N hydrochloric acid-ethyl acetate and recrystallized to obtain 600 mg of 2-isopropoxy-4'-[(2-methyl-1 ,4,5,6-tetrahy- 
droimidazo[4,5<l][1]benzazepin-6- yl)carbonyl]benzanilide hydrochloride. 

Physicochemical properties 

Melting point: 

1H-NMR (6 ppm in DMSO-de, TMS intemal standard) 



MS (FAB): 
Example 28 

A 1.32 g portion of bromine dissolved in 6.6 ml of chloroform was dropwise added gradually (sperxjing about 60 
minutes) to 36 ml of chloroform solution containing 3.55 g of 4*-[(5-oxo-2,3,4,5-tetrahydro-1 H-1-benzazepin-1-yl)cartx>- 
nyl]-2-isopropoxybenzanilide at room temperature. When disappeararx^e of the color of bromine was confirmed, the 
reaction solution was washed with a saturated sodium bicartx)nate aqueous solution. The resulting organic layer was 
dried over anhydrous magnesium sulfate, concentrated under a reduced pressure and then evaporated to dryness using 
a vacuum pump. The tiius obtained solid substance was dissolved in 40 ml of chloroform, and the resulting solution was 
mixed with 5.0 g of cyclopropylcarbamidine hydrochloride and 8.02 g of potassium carbonate and subjected to 20 hours 
of heating under reflux in a stream of argon. The resulting reaction solution was mixed with cater to effect phase sepa- 
ration, and the separated organic layer was dried over anhydrous magnesium sulfate. After removing the solvent by 
distillation under a reduced pressure, the thus obtained residue was crystallized from toluene to obtain 2.96 g of 4'-[(2- 
cydopropyl-1,4.5,6-tetrahydroimkiazo[4,5<f]I1]benzazepin-6-yl)cartx)nyn-2-isopropoxy^ A 1.08 g portion of 



>220*^C 

1 .344 (3H, t). 2.70 (3H, s), 3.00 (1 H, t), 4. 16 (3H. q), 5.02 (1 H, 
m), 6.88 (1H. d). 7.03 (3H. m), 7.13 (1H t). 7.35 (1H, t), 7.46 
(1H, t). 7.54 (1H, d). 8.18 (1H, d). 10.19 (1H. s). 14.86 (IH, 
br). 

467(M* + 1). 



>300*»C 

1 .30 (6H, d), 2.68 {3H, s), 3.02 (1 H, t), 4.72 (1 H, q), 5.0 (1 H. 
m), 6.89 (IH. d), 7.37 (1 H. t), 7.65 (1 H, d). 8.10 (1 H, d). 10.18 
(IH. s), 14.7(1 H, br). 
481 (M* + 1).- 
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this compound was dissolved in 20 ml of ethyl alcohol, mixed with 0.8 ml of 4 N hydrochloric acid-ethyl acetate and 
recrystallized to obtain 916 mg of 4 -[(2-cyGlopropyl-1 ,4,5,6-tetrahydroimidazo[4,5<J][1]benzazepin-6-yl)cartx)nyl]-2-iso- 
propoxyt)enzanilide hydrochloride. 

Physicochemical properties 
Melting point: 

^H-NMR (6 ppm in DMSOde, internal standard) 



MS (FAB): 
Example 29 

Using 5.0 g of 24luoro-4*^(5H>xo-2,3,4,5-tetrahydro-1H-14)enzazepin-1-yOcartx)nyf]benzan 4.76 g of aude 
crystals were obtained by repeating the procedure of Example 24, and 1 .02 g of 24 luoro-4'-[(2-methyl-1 ,4,5,6-tetrahy- 
dromidazo[4,5<f][1]benzazepin-6- yl)cartxxiytlbenzanilide hydrochloride was obtained from 1 .0 g of the thus obtained 
crystals. 

Physicochemical properties 

Melting point: >270''C 

1 H-NMR (6 ppm in DMSO-de, ™S internal standard): 2.70 (3H. s). 3.01 (1 H. t). 5.02 (1 H, m). 6.87 (1 H, d). 7.02 (2H. 

m). 7.14 (1H. t). 8.18 (1H, d). 10.55 (1H. s). 14.8 (1H. br). 
MS (FAB): 440(M* + 1). 

Example 30 

With cooling on an ice bath, a 793 mg portion of phenyltrimethylamnfK)nium tribromide was added to 20 ml of tet- 
rahydrofuran solution containing 1.0 g of 4-[(5K}xo-2,3,4.5-tetrahydro-1H-14>erizazepin-1-yQcartx)ny1]-2-isopropyIben- 
zanilide, and the mixture was warmed up to room temperature. Filtration was carried out when disappearance of the 
color of tvomine was confirmed after about 60 minutes. The filtered material was washed with tetrafiydrofuran, and the 
filtrates were conrt>ined and concentrated. The thus obtained residue was dissolved in chloroform, washed with a sodium 
bicartxKiate aqueous solution and then dried over anhydrous magnesium sulfate. After distilling off the solvent, the 
residue was further evaporated to dryness using a vacuum pump. The thus ofcitained solid substance was dissolved in 
40 ml of chloroform, and the resulting solution was mixed with 1 .1 1 g of acetamidine hydrochloride arxJ 2.26 g of potas- 
sium cartx)nate and sut>jected to 20 hours of heating under reflux in a stream of argon. The resulting reaction solution 
was mixed with water to effect phase separation, and the organic layer was separated and dried over anhydrous mag- 
nesium sulfate. After removing the solvent by distillation under a reduced pressure, tiie thus obtained residue was crys- 
tallized from toluene to dbtain 640 mg of 2-isopropQxy-4'-[(2-methyl-1,4.5,6-tetrahydroimidazo[4,5<f][1]benzazepin-6- 
yl)cartx>nyl]benzanil)de. A 563 mg portion of this compound was dissolved in 5.5 ml of etiiyl alcohol, mixed with 0.45 ml 
of 4 N hydrochloric actd-ethyl acetate and reaystallized to obtain 400 mg of 2-isopropyl-4'-[(2-metfiyl-1,4,5.6-tetrahy- 
droimidazo[4,5-d][1 ]benzazepin-6-yl)carbonyl]benzaniiide hydrochloride. 

Physicochemical properties 

Melting poirrt: 

1 H-NMR (6 ppm in DMSO-de. ™S internal standard): 



MS (FAB): 
Example 31 

Using 2.0 g of 2-mettioxy-4*-[(5-oxo-2,3,4,5-tetrahydro-1H-1-benzazepin-1-yl)cartx)nyl]phenylacetanil^ 1.19g of 
crude crystals were obtained by repeating the procedure of Example 30, and 1 .25 g of 2-methoxy-4'-[(2-methyl-1 ,4,5,6- 
tetrahydroimidazo[4,5-d][1]t>enzazepin-6-yl)cartx)nyl]phenylacetanilide hydrochloride was obtained from 1.19 g of the 
tiius obtained crystals. 



>210*C 

around 1.36 (total 10H), 2.98 (1H, t), 3.46 (1H, br), 4.72 (1H. 
q), 5.0 (1H, m). 6.87 (1H. d), 7.37 (1H, t), 7.66 (1H, d). 8.17 
(1H, d). 10.18 (1H.S), 14.4 (1H,br). 
507 (M* + 1). 



251 to253*»C 

1.18 (6H. t), 3.00 (1H. t). 3.38 (2H, br). q), 5.0 (1H, m) 6.89 
(1 H, d), 7.1 6 (1 H, t). 7.55 (2H. d), 8. 1 1 (1 H. d). 1 0.47 (1 H, s), 
14.7 (1H.br). 
465(M* + 1). 
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Physicochemical properties 

Melting point: >200**C 
1H-NMR (5 ppm in DMSO-de. TMS internal standard): 

2.68 (3H, s), 2.98 (1 H, t), 3.60 (2K s), 3.73 (3H. s). 5.0 (1 H. 
m), 7.12 (1H, t), 8.10 (1H. d), 10.26 (1H. s). 14.7 (2H. br). 
MS (FAB): 467(M* + 1). 

Example 32 

Using 2.0 g of 24nethyl-4*-[(5K>xo-2,3,4.5-tetrahydr<>-1H-14)enza2epin-1-yl)cartx)nynphe^ 1.26 g of 

crude crystals were obtained by repeating the procedure of Example 30, and 898 mg off 2-methyl-4'-[(2-methyl-1 .4.5,6- 
tetrahydroimidazo[4,5<n[1]benzazepin-6-yl)cartx)nyf]phenylacetaniIide hydrochloride was obtained from 1.2 g of the 
thus obtained crystals. 

Physicochemical properties 

Melting point: 201 to 203''C 

1H-NMR (& ppm in DMSO-de* TMS internal standard): 

2.25 (3H. s). 2.68 (3H. s). 2.98 (IH, t). 3.66 (2H. s), 5.0 (1H. 
m). 690 (1 H. d), 7.34 (1 H. t), 8.09 (1 H. d). 1 0.44 (1 H. s). 1 4.7 
(2H. br). 

MS (FAB): 451(M* + 1). 

Example 33 

A 3 ml portion of a chloroform solution containing 300 mg of bromine was dropwise added gradually (spending about 
60 minutes) at room temperature to 700 mg of 1 -(2'-methaxybiphenyl-4-ylcartx>nyO-5K)xo-2,3.4.5-tetrahydro-1 H-1 -ben- 
zazepine dssolved in 0.7 ml of chlorofomri. When disappearance of the color of bromine was confirmed, the reaction 
solution was washed with a saturated sodium bicartx)nate aqueous solution. The resulting organic layer was dried ever 
anhydrous magnesium sulfate, concentrated under a reduced pressure and then e\/aporated to dryness using a vacuum 
punrp. The thus obtained solid suk>stance was dissolved in 28 ml of chloroform, and the resulting solution was mixed 
witii 714 mg of acetamidine hydrochloride and 1.46 g of potassium cartx>nate and subjected to 20 hours of heating 
under reflux in a stream of argon. The resulting reaction solution was mixed with water to effect phase separation, arxJ 
the organic layer was separated and dried over anhydrous magnesium sulfate. After distilling off the solvent the thus 
ot>tained residue was purified by silica gel column chromatography (chloroform-methyl alcohol = 20:1) to obtain, in the 
order off elution. 210 mg (glassy solid) of 6-[(2-methoxy-4-biphenylyOcartx)nyl]-2-melhyl-5,6<lihydro^H-oxazolo[4.5- 
cf|[1]benzazepine (Example 33(1)) and 390 mg (glassy solid) of 6-[(2'-mettioxy-4-biphenylyl)cartxxiyl]-2-methyl-1.4.5.6- 
tetrahydroimidazo[4.5-d][1}benzazepine. 

6-[(2*-Methoxy-4-biphenylyOcart>onyG-2HTiethyl-1,4.5.6-tetrahydroimkja20[4,5Kfl[ was dissolved in 

4,8 ml off ethyl alcohol, the solution was mixed with 0.44 ml off 4 N hydrochloric acid-ethyl acetate and cooled on an ice 
bath to effect crystal formation, and then the thus formed aystals were collected by filtration and washed with a small 
volume of ethyl alcohol to obtain 260 mg of 6-[(2'-methoxy-4-biphenylyl)cart)ony(l-2-methyl-1,4.5,6-tetrahydroimi- 
dazo[4,5-d][1]benzazepine hydrochloride (Example 33(2)). 

Physicochemical properties 

6-[(2-methoxy-44}ipheny1yl)cartx)ny]-2-methyl-5.6<lihydro-4HH>xazolo[4.5Kq[1]benzazepine 
1H-NMR (5 ppm in CDCI3. TMS internal standard): 

2.57 (3H, s), 3.73 (3H. s), 5.22 (1 H. m), 6.78 (1 H. dd), 7.82 (1 H, 
dd). 

MS (El): 410 (M*). 

6-[(2'-methoxy-4-biphenylyl)cartx)ny]-2-methyl-1.4,5.6-tetrahiydroimidazo[4,5-d][1]benzaz^^ 
Melting point: >240°C 
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1H-NMR (5 ppm in DMSO<l6, TMS internal standard): 

2.69 (3H, s), 3.03 (1 H, t). 3.70 (3H, s). 5.02 (1 H. m). 6.9 - 7.4 
(total 11H). 8.12 (1H. d). 14.7 (total 2H). 
MS El: 409 (M*) 

Example 34 

A 1.0 g portion of the crude crystals of 241uoro^-[(2Hiiethyl-1,4,5»6-tetrahydroimidazo[5,4-d][1]benzazepin-6- 
yl)cartx>nyl]benzanilide obtained in Exanple 29 and 1 . 1 g of 2-ethylimidazole wee dissolved in 5 ml of dimethyl sulfoxide 
and stin^ed for 24 hours at 120''C. The reaction solution was added to water and extracted twice with chloroform. The 
chloroform layers were combined, washed with a saturated sodium chloride aqueous solution and then dried over anhy- 
drous magnesium sulfate. After removing the solvent by distillation, the thus obtained residue was purified by silica gel 
column chromatography using a solvent system of chloroform-methyl alcohol-28% aqueous ammonia ( 1 0: 1 rO. 1 ) to obtain 
1 .02 g of a glassy solid. This compound was dissolved in 20 ml of ethyl alcohol, mixed with 1 .42 ml of 4 N hydrochloric 
acid-etfryl acetate arxJ then concentrated. The thus otitained residue was made into an amorphous powder using iso- 
propyl alcohol and then collected by filtration to obtain 460 mg of 2-(2-ethyl-1H-imidazol-1-yl)-4'-(2-metfTyl-1.4.5.6-tet- 
rahydroimidazo[4.5Kjq[1]benzazepin-6-yt)cartx)nyf]t>enzanilide * 2HCI. 

Physicochemical properties 

1H-NMR (5 ppm in DMSOde. lUiS internal standard) 



MS (FAB): 

Reference Example 13 

A 5.46 g portion of 3-phthalimidopropionitrile was dissolved in 35 ml of dry chloroform. 1 .76 ml of dry ethanol was 
added to the solution and then hydrochloric acid gas was bubbled for 30 minutes into the resulting mixture with cooling 
on an ice bath, followed by 12 hours off sbmng. The reaction solution was mixed with ether, the thus formed precipitate 
was collected by flKration and dissolved in 150 ml of ethanol and tiien tiie resulting solution was mixed with 3 g of 
ammonium cartx)nate and stin^ed at room temperature for 24 hours. By distil ling off the solvent from the reaction solution. 
5.5 g of 3-phthalimidopropanecartx>xyamidine 1/2 cartx)nate was obtained. 

Physicochemical properties 

MASS (FAB): 218(M*+1) 

Reference Example 14 

Using 2.963 g of 3-phthalimidobutylonitrile as a starting materia), the procedure of Reference Example 13 was 
repeated to obtain 3.162 g of 4-phthalimidobutanecaft>oxyamidine 1/2 cart)onate. 

Physicochemical properties 

MS (FAB): 232(M* + 1) 

Reference Example 15 

Using 4.472 g of 5-phthalim)dovaleronitrite as a starting material, the procedure of Reference Exanrple 13 was 
repeated to otstain 4.364 g off 5-phthalimidopentanecartx]Kyamidine 1/2 cartx)nate. 

Physicochemical properties 

MS (FAB): 245(M' + 1) 



2.70 (3H. s). 3.01 (1H. t). 5.02 (1H. m). 7.12 (1 H. t), 8.24 (1H. 
d). 10.93 (IH.s). 
517(M* + 1) 
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Reference Example 16 

After dissolving 3.03 g of 2i)henyl-4*-[(5K)xo-2,3,4,5-tetrahydro-1H-14>enza2epinO-yl)carbonyl]ben2aniW In a 
mixed solvent consisting of 120 ml of chloroform and 15 ml of eth/l acetate, tfie resulting solution was mixed with 2.95 
g of copper(ll) bromide and subjected to 3 hours of heating under reflux with vigorous stinring. After cooling down the 
reaction solution to room temperature, insoluble materials were removed by f iftration. The resulting f Otrate was washed 
with a saturated sodium bicartx>nate aqueous solution. The resulting organic layer was dried over anhydrous magnesium 
suKate, concentrated under a reduced pressure and then evaporated to dryness using a vacuum pump. A 500 mg portion 
of the thus obtained foam-like substance was dissolved in 150 ml of chloroform, and the resulting solution was mixed 
with 900 mg of potassium cartx>nate and 1 .3 g of 3-phthalimidopropanecartx)xyamidine 1/2 cart>onate and obtained in 
Reference Example 13, and sutijected to 16 hours of heating under reflux. After cooling down the reaction solution to 
room temperature, insoluble materials were removed by f ihratbn. The resulting filtrate was mixed with a saturated sodium 
bicartx>nate aqueous solution and the organic layer was separated. The resulting organic layer was washed with water 
and a saturated sodium chbride solution, and dried over anhydrous magnesium sulfate. After distilling off the solvent 
under a reduced pressure, the thus obtained residue was subjected to silica gel column chronnatography to obtain 221 
mg of 4'-[[2-(2-phthalimidoethyO-1,4,5.6-tetrahydroirnidazo[4,5<Q[1]benzazepin^ 
from chlaoform-methyl alcohol (50:1) eluate. 

Physicochemical properties 

K/IS(FAB): 658(f^/l* + 1) 

Reference Example 1 7 

After dissolving 3.03 g of 2-phenyl-4*4(5-oxo-2,3,4.5-tetrahydro-1H-1-k>enzazepin-1-yl)cartx)nyl]berizani^ in a 
mixed solvent consisting of 120 ml of chloroform and 15 ml of ettiyl acetate, the resulting solution was mixed with 2.95 
g of copper bromide and subjected to 3 hours of heating urxier reflux with vigorous stirring. After cooling down the 
reaction solution to room temperature, insoluble materials were removed by filtration. The resulting f Otrate was washed 
with a saturated sodium bicartx>nate aqueous solution. The resulting organic layer was dried over anhydrous magnesium 
sulfate, concentrated under a reduced pressure and then evaporated to dryness using a vacuum pump. Using a 500 
mg portion of the thus obtained foam-like substance and 1.758 g of 4-phthalimidobutanecartx»(yamidine 1/2 cartxxiate 
obtained in Reference Exarrple 1 4 as starting materials, tiie similar procedure as in Reference Exarrple 1 6 was repeated 
to obtain 389 mg of 4'-[I2-(3-phttialimidopropyl)-1.4.5,6-tetrahydroimbazo[4,5Kj][1]beruazepin-6-yl]cart» 
t>enzanilide. 

Physicochemical properties 
MS (FAB): 672 (M* + 1) 
Reference Exarrple 18 

After dissolving 3.03 g of 2i5henyl-4'-[(5'Oxo-2,3,4,5-tetrahydro-1H-1-benzazepin-1-yl)cartx)nyl]t>enzanilide in a 
mixed solvent consisting of 120 ml of chloroform and 15 ml of ethyl acetate, the resulting solution was mixed with 2.95 
g of copper bromide and subjected to 3 hours of heating under reflux with vigorous stirring. After cooling down the 
reaction solution to room temperature, insoluble materials were renwved by filtration. The resulting f Qtrate was washed 
witii a saturated sodium blcartx>nate aqueous solution. The resulting organic layer was dried over anhydrous magnesium 
sulfate, concentrated under a reduced pressure and then evaporated to dryness using a vacuum pump. Using a 500 
mg portion of the thus obtained foam-like sut>stance and 1 .424 g of 5-phthalimidopentanecartx>xyamidine 1/2 cartxxiate 
obtained in Reference Example 1 5 as starting materials, the similar procedure as in Reference Exarrple 1 6 was repeated 
to obtain 316 rr»g of 4'-[[2-(4i:}htfialimidobutyl)-1,4,5,6-teti'ahydrdmidazo[4,5-d][1]benzazepin-6-yl}^^ 
benzanilide. 

Physicochemical properties 
MS (FAB): 686 (f^ + 1) 
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Reference Exannple 19 

In a stream of argon. 60% sodium hydride was dissolved in 10 ml off tetrahydrofuran, and the solution was mixed 
with 2.0 g of benzyl cyanide, stirred for 1 hour at room temperature, further mixed with 3.69 g of 1 ,4-dibronrK3butane and 

5 again stirred for 16 hours at room temperature. The reaction mixture was mixed with water and ethyl acetate, and the 
resulting organic layer was separated, washed with a saturated sodium chloride aqueous solution and then dried over 
anhydrous magnesium suHate. After removing the solvent by distillation under a reduced pressure, the thus obtained 
residue was subjected to silica gel column chromatography, and the resulting hexane eluate was mixed wHh 45 ml of 
sulfuric add and subjected to 24 hours off heating under reflux. After cooling down to room temperature, the reaction 

10 solution was mixed with Ice water and etiiyf acetate to separate water layer which was sut>sequently mixed witii con- 
centrated hydrochloric acid and ethyl acetate, and tiie resulting organic layer was separated, washed with water and a 
saturated sodium chloride aqueous solution and then dried over anhydrous magnesium sulfate. By renrKving the solvent 
by distillation under a reduced pressure, 978 mg of 2-cyclopentyl-2-phenylacetic acid was obtained. 

15 Physicochemical properties 

1 H-NMR (5 ppm in CDCI3. IMS internal standard) 

MS (El): 

20 

Reference Example 20 

Using 2.0 g of benzyl cyanide and 3.9 g off 1 ,5<i9t>romopentane, the procedure off Reference Exannple 19 was 
repeated to obtain 980 mg of 2-cyctohexyl-2-phenylacetic acid. 

25 

Physicochemical properties 

1 H-NMR (5 ppm in CDCI3, TMS internal standard) 
f^S (El): 

30 

Reference Example 21 

In 20 ml off dichbromethane, a 978 mg portion of 2-cyclopentyl-2-phenylacetic acid obtained in Reference Exannple 
19 was mixed wrtti 0.7 ml off oy(Bzy\ chloride arKi stirred for 1 hour on an ice bath. After dstilling off the reaction solvent. 

35 the thus obtained residue was dissoh/ed in 10 ml of dichloromethane and added to a 20 ml dichloromethane solution 
containing 1.24 g of 1-(4-aminobenzoyO-2,3,4,5-tetrahydro-1H-1-benzazepin-5K)ne and 0.72 ml of triethylamine, and 
the mixture was stined for 3 hours at room temperature. TTie resulting reaction solution was mixed with a saturated 
sodium cartx)nate aqueous solution to separate the organic layer which was sut>sequentiy washed with water and a 
saturated sodium chloride aqueous solution and dried over anhydrous magnesium sulfate. After removing the solvent 

40 by distillation under a reduced pressure, the thus obtained residue was subjected to silica gel column chromatography 
to obtain 759 mg of 1-[4-(1-phenylcyck)pentan-1-yl)aminobenzoyl]-5-oxo-2,3,4,5-1H-1-benzazepine from the chtoro- 
form-meti^l alcohol (50:1) eluate. 

Physicochemical properties 

45 

MS (FAB): 453(M* + 1) 
Reference Exarrple 22 

50 Using 980 mg of 2-cyclohexyl-2-phenylacetic add and 1.2 g of 1-(4-aminobenzoyl)-2,3,4,5-tetrahydro-1H-1-ben- 
zazepln-5-one as starting materials, the procedure of Reference Example 21 was repeated to obtain 1.453 g of 1-[4-(1- 
phenylcydopentan-1-yl)aminobenzoyl]-5-oxo-2.3,4.5-1H-1-benzazepine. 

Physicochemical properties 

55 

MS (FAB): 467(M* + 1) 



1 .84 - 2.08 (m, 8H), 7.21 - 7.45 (m, 4H) 
190 (M*) 



1-26-1 .87 (m, 10H). 7.22 - 7.52 (m. 4H) 
204 (M*) 
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Reference Example 23 

After dissolving 2.966 g of 1 -(4-nitrobenzoyl)-2.3,4,5-tetrahydro-1 H-1 -benzazepin-5-one in a nriixed solvent consist- 
ing of 925 ml of chloroform and 9.2 ml of ethyl acetate, the resufting solution was mixed with 5.34 g of copper bromide 

5 arkd subjected to 2 hours of heating under reflux with vigorous stirring. After cooling down the reaction solution to room 
temperature, insoluble materials were removed by f Otration and the resulting filtrate was washed with a saturated sodium 
bicartx)nate aqueous solution. The resulting organic layer was dried over anhydrous magnesium suHate, concentrated 
under a reduced pressure and then evaporated to dryness using a vacuum pump. The thus obtained solid substaix^ 
was dissolved in 250 ml of chloroform, and the resulting solution was mixed with 10.5 g of potassium carbonate and 

10 5.1 2 g of acetamidine hydrochloride and subjected to 20 hours of heating under reflux. After cooling down the reaction 
solution to room temperature, insoluble materials were removed by filtration and the resulting fDtrate was washed with 
a saturated sodium blcartx)nate aqueous solution, water and a saturated sodium chloride aqueous solution and then 
dried over anhydrous magnesium sulfate. After renrxTving the solvent by distillation under a reduced pressure, the thus 
obtained residue was subjected to silica gel column chromatography to obtain 2.077 g of 6-(4-nitrabenzoyl)-2-methyl- 

15 1 ,4,5,6-tetrahydroimidazo[4,5-d][1 Jbenzazepine from the chlorofbrnn-methyl alcohol (30: 1 ) eluate. 

Physicochemical properties 
MS (FAB): 349 (M* + 1) 

20 

Reference Example 24 

In a stream of argon, 144 mg of 60% sodium hiydride was suspended In a small volume of N.N-dlmethytformamide 
to which, with cooling on an ice batii, was then added dropwise a solution prepared by cfssolving 500 mg of 6-(4- 

25 nrtrobenzoyl)-2-nrethyl-1 ,4.5,6-tetrahydroimidazo[4,5<l][1 Jbenzazepine In 20 ml of N,N-dimethytformamlde. After 1 hour 
of stin-ing at room temperature, the reaction solution was mixed with 0. 1 1 ml of mettiyl iodide and stirred for 24 hours at 
room temperature. The reaction solution was mixed with water and chloroform, and the resuhing organic layer was 
separated, washed witii a saturated sodium chloride aqueous solution and then dried over anhydrous magnesium suHate. 
After renxiving the solvent by distillation under a reduced pressure, the thus obtained residue was sut)jected to silica 

30 gel column chromatography to obtain 351 mg of 6-(4-nita'obenzoyf)-2,3-dimethyl-3,4,5,6-tetrahydroimidazo[4,5-d][1 Jben- 
zazepine from the chloroform-methyl alcohol (30:1) eluate. 

Physicochemical properties 

35 1 H-NMR (6 ppm in CDOz» TMS internal standard): 

2.37 {3H. s), 2.85 - 2.90 (1H. m). 3.12 (1H, m), 3.36 - 3.51 (1 H. 
m), 3.59 (3H, s), 5.14 - 5.17 (1H. dd). 6.57 (1H. d). 6.83 (1H. 
t). 7.22 - 7.26 (3H, m). 7.92 (2H, d), 7.26 (1H, d) 
MS (FAB): 303(M* + 1) 

40 

Reference Example 25 

A 1 .421 g portion of 6-(4-nltrobenzoyl)-2,3-dimethyl-3,4,5,6-tetrahydroimidazoI4,5-d][1]benzazepine was dissolved 
in 50 ml of metiiyl alcohol, and the solution was mixed with 300 mg of palladium-carbon and subjected to hydrogenation 
45 under nornrral pressure. After completion of the hydrogen absorption, the reaction mixture was subjected to filtration arxJ 
the resulting filtrate was concenti^ated to obtain 571 mg of 6-(4-aminobenzoyl)-2.3-dlmethyl-3.4,5.6-tetrahydrolmi- 
dazo[4,5-d][1]benzazepine. 

Physicochemical properties 

50 

MS (FAB): 333(M* + 1) 
Example 35 

55 A 392 mg portion of 4*-[[2-(2-ph1halimidoethyl)- 1 ,4.5.6-telrahydroimidazo[4.5-d][1 ]benzazepin-6-yl]carlx)nyl]-2-phe- 
nylbenzanillde obtained in Reference Example 16 was dissolved in 10 ml of metiiyl alcohol, and the resulting solution 
was mixed with 10 ml of a melhylamine-methyl alcohol solution and stin^ed at room temperature for 4 hours. The reaction 
solution was mixed with chloroform and 1 N hydrochiloric acid to separate water layer which was then mixed wfth chlo- 
roform and neutralized with 1 N sodium hydroxide to separate organic layer. The organic layer was washed witti water 
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and a saturated sodium chloride aqueous solution, dried over anhydrous magnesium sulfate and then subjected to 
solvent removal by distillation under a reduced pressure. The thus obtained residue was dissolved in a small volume of 
ethyl acetate and mixed with 4 N hydrochloric acid-ethyl acetate, and the thus formed precipitate was washed with ethyl 
alcohol to obtain 70 mg of 4*-[[2<2-aminoe1hyO-1,4,5,64etrahydroinwjazo[4,5<l][1]benzazepin-6-yOcartxxiy^ 
phenylbenzanilide ' 2HCI as an anwrphous solid. 

Physicochemical properties * 



1H-NMR (5 ppm in DMSO-de. TMS internal standard): 



MS (FAB): 



1 .44 - 1 .64 (m. 3H), 2.06 - 2.1 1 (m, 2H). 2.26 - 2.30 (m. 2H), 
4.96 (m, 1H). 6.86 - 7.58 (total 17H). 8.14 (d. 1H). 15.0 (br, 
1H) 

528(M» + 1) 



Example 36 

Using 389 mg of 44(2-(3i)hthalirnklopropyO-1,4,5,6-tetrahydroimklazo[4.5<Q[1]be 
nylbenzanilide obtained in Reference Example 17 as a starting material, the procedure of Example 35 was repeated 
and the product was recrystallized from ethyl acetate-ethyl alcohol to obtain 90 mg of 4*-[[2-(3-aminopropyl)-1 ,4,5,6- 
tetrahydroimidazo[4,5<i][1]benzazepin-6-yqcarbonyQ-2-phenylbenzanilide * 2HCI. 

Physicochemical properties. 

Melting point: 220 to 223<'C 



Elemental analysis data (C34H31N5O2 ■ 2Ha • 3H2O) 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calc: 
Found: 


60.79 
60.51 


5.88 
5.76 


10.37 
9.94 


10.60 
10.30 



1H-NMR (6 ppm in DMSOde, TMS internal standard): 

1.44-1.64 (3H. m). 2.14 - 2.17 (2H, m), 3.40 - 3.45 (4H, m), 
4.96 (1H, m). 6.82 - 7.54 (total 17H), 8.14 (1H, d), 15.0 (1H, 
br) 

MS (FAB): 542 (M^ + 1). 

Example 37 

Using 316 mg of 4'-[[2-(4-phthalimidobutyl)-1 ,4,5,6-tetrahydroimida2o[4,5-dl[1]benzazepin-6-yGcartx>nyl]-2-phenyl- 
benzanilide obtained in Reference Example 18 as a starting material, the procedure of Example 35 was repeated to 
obtain 136 mg of 4'-[I2-(4-aminobutyl)-1,4.5,6-telrahydroimidazo[4,5<Q[1]benzazepin-6-yl]carbonyn-2- 
phenylbenzanilide * 2HC1 as an amorphous powder. 

Physicochemical properties 

HPLC purity: >90% (TOSOH ODS-80T) 

1 H-NMR (6 ppm in DMSO-de. TMS internal standard): 

1.20 - 1.26 (2H, m), 1.44-1.64 {3H, m). 2.14 - 2.17 (2H. m), 
3.40 - 3.43 (4H, br), 4.99 (1 H. m), 6.86 - 7.58 (total 1 7H). 8. 1 4 
(1H. d). 15.0 (1H. br) 
MS (FAB): 556(M* + 1). 

Example 38 

After dissolving 726 mg of 1-[4-(1-phenyIcyclopentan-1-yl)cart)oxamidobenzoyl]-5oxo-2, 3.4,5-1 H-1-benzazepine 
obtained in Reference Example 21 in a mixed sotvent consisting of 35 ml of chloroform and 4 ml of ethyl acetate, the 
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resulting solution was mixed with 71 7 mg of copper bromide and subjected to 1 hour of heating under reflux with vigorous 
stinring. After cooling down the reaction solution to room temperature, insolutile materials were removed by filtration arxi 
the resulting filtrate was washed with a saturated sodium bicart)onate aqueous solution. The resulting organic layer was 
dried over anhydrous magnesium sulfate, concentrated under a reduced pressure and then evaporated to dryness using 
a vacuum pump. The tiius obtained solid sut>stance was dissolved In 50 ml of chloroform, and the resulting solution was 
mixed with 1 .6 g of potassium carbonate and 780 mg of acetamidine hydrochloride and subjected to 20 hours of heating 
under reflux. After cooling down the reaction solution to room temperature, insoluble materials were removed by filtration 
arxi the resulting filtrate was washed with a saturated sodium bicartx)nate aqueous solution, water and a saturated 
sodium chloride aqueous solution, and then dried over anhydrous magnesium sulfate. After removing the solvent by 
distillation urxier a reduced pressure, the thus obtained residue was subjected to silica gel column chromatography, the 
chloroform-methyl alcohol (30:1) eluate was mixed, in ethyl acetate, with 4 N hydrochloric acid-ethyl acetate and then 
the residue obtained after removal of the solvent by distillation was recrystallized from ethyl alcohol to obtain 1 81 mg of 
N-[4-[(2-me1hyl-1,4,5,6-tetrahydroimidazo[4,5-d][1]berizazepin-6-yl)caitx>nyqphenyl hydro- 
chloride. 

Physicochemicat properties 

Melting point: 213to216**C 



Elemental analysis data (C31H30N4O2 ■ HCI ■ 2.5H2O) 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calc: 
Found: 


65.08 
65.09 


6.34 
5.98 


9.79 
9.73 


6.20 
6.28 



1H-NMR (5 ppm in DMSO-de. TMS intemal standard): 

1.54-1.64 (8H. m), 1.90 - 2.00 (1H. m), 3.68 (3H. s). 2.97 - 
3.12. (2H. m). 4.99 (1H. m), 6.82 - 7.41 (total 13H). 8.08 (1H, 
d). 14.6 (1H,br) 

MS (FAB): 491(M* + 1). 

Exarrple 39 

Using 1.38 g of 1-[4-(1-phenyteydopentan-1-yOcartx)xaiTTidobenzoyfl-5-CKO-2,3,4.5-1H- 1.32 g of 

copper bromide and 1 .4 g of acetamidine hydrochloride as starting materials, the procedure of Example 38 was repeated 
to obtain 877 mg of N-[4-[(2-mettTyl-1,4,5,6-tetrahydroimidazo[4.5<i]I1]berizazepin-6-yOcarbonyl]phenyl]-1-phen^^ 
clohexanecartx)xamido hydrochloride. 

Physicochemical properties 

Melting point: 222 to 225^*0 



Elemental analysis data (C32H32N4O2 ' HCI * 1.4H^) 




C(%) 


H(%) 


N{%) 


Cl(%) 


Calc: 
Found: 


67.87 
67.53 


6.37 
6.76 


9.89 
9.64 


6.26 
6.21 



1H-NMR (6 ppm in DMSO-de. TMS Internal standard): 

1.27 - 1.73 (10H, m). 1.90 - 2.00 (1H. m), 3.68 (3H. s), 2.97 
- 3.12 (2H. m), 4.99 (1H, m). 6.82 - 7.41 (total 13H), 8.08 (1H, 
d), 14.6 (1H. br) 

MS (FAB): 505 (M* + 1). 
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Example 40 



10 



15 



A 512 mg portion of o-phenyibenzoic acid was dissolved in 30 ml of dichloromethane and, with cooling on an ice 
bath, the resulting solution was mixed with 0.45 ml of oxazyl chloride and stirred for 1 hour. After distilling off the reaction 
soh/ent under a reduced pressure, the thus obtained residue was dissolved in 1 0 ml of dichloromethane and, with stirring 
on an ice bath, added dropwise to a 30 ml dichloromethane solution containing 571 mg of 6-(4-aminobenzoyl)-2.3- 
dimethyl-3,4,5.6-tetrahydroimidazo[4,5-d][1]benza2epine and 0.72 ml of triethylamine. After warming up to room tem- 
perature, the reaction solution was stirred for 6 hours. The resulting reaction solution was mixed with a saturated sodium 
bicartxHiate aqueous solution to separate the organic layer which was subsequently washed with water and a saturated 
sodium chloride aqueous solution and dried over anhydrous magnesium sulfate. After remxiving the solvent by distillation 
under a reduced pressure, the thus obtained residue was subjected to silica gel column chromatography, the resulting 
chloroform-metfiyl alcohol (30: 1 ) eluate was mixed with 4 N hydrochloric add-etiiyl acetate and then tiie residue obtained 
after renx3val of the solvent t>y distillation was reaystallized from ethyl alcohol-diethyl ether to obtain 230 mg of 4'-[(2.3- 
dimethyl-3,4,5.6-tetrahydroimidazo[4,5<q[1]benzazepin-6-yOcartx>nyq-2-phenylbenzanilM frydrochloride. 



Physicochennical properties 
Melting point: 



195to198<*C 



20 



25 



30 



Elemental analysis data (C33H28N4O2 * 1.1 HQ • 2.8H2O) 




C(%) 


H(%) 


N(%) 


a(%) 


Calc: 
Found: 


65.71 
65.73 


5.80 
5.61 


9.29 
9.82 


6.47 

6.96 



1 H-NMR (5 ppm in DMSO-de. TMS internal standard): 



MS (FAB): 



2.37 (3H. s). 2.85 - 2.90 (1H. m). 3.12 (1H. m), 3.36 - 3.51 
(1H, m). 3.59 (3H, s). 5.14 - 5.17 (1H, br). 6.72 - 7.57 (total 
17H), 8.02 (1H,d), 
513(M» + 1). 



35 



40 



45 



50 



Reference Exanple 26 

A 3.0 g portion of o-phenylbenzoic acid was dissolved in 15 ml of methylene chloride and, with cooling on an ice 
l>ath. a catalytically effective anrx^unt of dmethytfornnamide and 1.98 g of thionyl chloride were added to the solution. 
After gradually warnning up to room temperature, the reaction mixture was stirred for 1 hiour at the same temperature 
and then the solvent was distilled off under a reduced pressure. The resulting residue was mixed with 15 ml of benzene 
and again concentrated under a reduced pressure. The thus obtained oily nr^terial was dissolved in 20 ml of acetone 
and, with cooling on an ice bath, mixed with 2.08 g of p-aminobenzoic add and 2.02 g of N,N-dimethylaniline, followed 
t>y gradual warming up to room temperature. After 1 .5 hours of stirring at the same tenrperature, the reaction solution 
was mixed with 20 ml of water to collect the precipitate by filtration. By drying under a reduced pressure, 4.52 g of 4- 
(biphen-2-ylcartx)xyamide)benzoic add was obtained in the form of white crystalline powder. 

Physicochemical properties 

NMR (6 ppm, DMSO-de, TMS internal standard): 

7.28 - 7.61 (9H), 7.66 (2H, d), 7.86 (2H. d). 10.57 (1 H, s) 
MS (El): 317 (M*) 



Reference Example 27 



A 500 mg portbn of 4-(biphen-2-ylcart)oxyannide)benzoic add was dissolved in 5 ml of methylene chloride and. with 
55 cooling on an ice t)ath, a catalytically effective anxHjnt of dimetfiytformamide and 220 mg of oxalyl chloride were added 
to the solution. After gradually warming up to room temperature, the reaction mixture was stirred for 1 .5 hours at the 
same temperature and then the solvent was distilled off under a reduced pressure. The resulting residue was mixed 
with 1 0 ml of benzene and again concentrated urxjer a reduced pressure. The thus obtained oily material was dissolved 
in 5 ml of methylene chloride to obtain an add chloride solution. 
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With cooling on an ice bath, the thus prepared acid chloride solution was added to 2.5 ml of a methylene chloride 
solution containing 254 mg of 5-oxo-2.3,4.5-tetrahydro-1 H-1 -benzazepine and 149 mg of pyridine. After gradually warm- 
ing up to room temperature, the reaction mixture was stirred for about 2 hours at the same temperature. The resulting 
reaction solution was mixed with 5 ml of methylene chloride and 10 ml of water to separate organic layer which was 
subsequently washed with 10 ml of dilute hydrochloric acid and 10 ml of 5% sodium cartx>nate aqueous solution. After 
concentrating the organic layer under a reduced pressure, the thus obtained amorphous powder was subjected to silica 
gel column chromatography (eluent: methylene cNoride-ethyl acetate = 6:1) to collect fractions containing the compound 
of interest, and then the solvent was renmed from the fractions by distillation to obtain 530 mg of 2-phenyl-4'-[(5-oxo- 
2,3,4,5-tetrahydro-1 H-1-benzazepin-1-yl)carbonyl]ben2anilide in the form of amorphous powder. 

Physicochemical properties 

1 H-NMR (6 ppm in COOz* TMS internal standard): 

2.19 (2H, m), 2.86 (2H, m), 4.03 (2H). 6.69 (1H. m), 6.8 - 7.6 
(15H). 7.85 (IH.m) 

Example 41 

After dissolving 2.7 g of 2-phenyl-4'-[(5-oxo-2.3,4.5-tetrahydro-1 H-1 -benzazepin-1 -yl)cartx)nyl]benzanilide in 40 ml 
of chloroform, the resulting solution was mixed with 1.92 g of pyridinium hydrobromide peibromide and stirred at 40*^0 
for 60 minutes. After cooling down to room temperature, the reaction solution was washed twice with water and then 
dried ever anhydrous magnesium sulfate. After distilling off the solvent, the thus obtained residue was dissolved in 120 
ml of chloroform, and the resulting solution was mixed with 2.7 g of acetamidine hydrochloride and 5.52 g of potassium 
cartx)nate and sut3jected to 20 hours of heating under reflux in a stream of argon. The resulting reaction solution was 
mixed with water and subjected to phase separation to separate the chloroform layer which was subsequentiy dried ever 
anhydrous magnesium sulfate. After removing the solvent by distillation, the thus obtained residue was recrystallized 
from metfiyl alcofK>l to obtain 2.09 g of 4'-[(2-methyl-1 ,4,5,6-tetrahydroinrudazo[4,5-d][1]berizazepin-6-yl)cartxxiyl]-2- 
phenytbenzanilide. This compound was crystallized from 31.5 ml of ethyl alcohol arxi 27.2 ml of 1 N hydrochloric acid 
to obtain crude crystals (p crystal) of 4'-[(2-methyl-1 ,4,5,6-tetrahydroimidazo[4,5-dII1]benzazepin-6- yl)cartxxiyl]-2-phe- 
nylbenzanilide hydrochloride. These crystals were suspended in 45 ml of acetonitrile, heated for 30 minutes under reflux, 
cooled down, collected by filtration and then dried to obtain crude crystals (y crystal). Thereafter, they were suspended 
in 26 ml of ethyl alcohol, heated for 30 minutes under reflux, cooled down, collected by f Dtration and then dried to obtain 
1.6 g of 4'-[(2-methyl-1,4,5,6-teb'ahydroimidazo[4,5KJ][1]berizazepin-6-yl)cartx)nyfl-2-phen^ hydrochloride 
in the form of crystals (a crystal). 

Physicochemical properties (a crystal) 



Melting point: 

1 H-NMR (6 ppm in DMSO-de, TMS intemal standard): 
MS (El): 



>300**C 

2,66 (3H, s). 3.00 (1H, t), 4.99 (1H. m), 6.89 {2H). 7.14 (1H, 
t), 8.02 (1H, d), 10.31 (1H, s), 14.6 (1H. br) 
498 (M*) 
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Formulation Examples 

Injections 

Composition 



Formulation 1 


Inventive corrpound 


1.5 mg 




Lactic acid 


0.2 mg 




Lactose 


200 mg 




Distilled water for injection use 


2.0 ml in total 


Formulation 2 


Inventive compound 


1.5 mg 




Lactic add 


0.2 mg 




Glycerol 


52 mg 




Distilled water for injection use 


2.0 ml in total 



About 300 ml of distilled water for injection use containing 0.75 g of the inventive compound arxl 0.1 g of lactic acid 
was mixed with about 500 ml of distilled water for injection use containing 100 g of lactose (or 26 g of glycerol), and the 
mixture was stin-ed. Contents in the resulting mixture was dissolved by heating the mixture at 60''C. After cooling down 
to room temperature, total volume of the solution was adjusted to 1.000 ml. The thus prepared solution was filtered 
through a membrane filter, dispensed and sealed into ampoules in 2 ml portions and then sterilized to obtain injections 
each ampoule containing 1.5 mg of the inventive compound. 

Tablets 

Composition 



naWeO/ ---^ 


In^rcompound 
/Lactose 
Com starch 


5.0 rng^ 


73.2 


18.3 


Hydroxypropylcellulose 


3.0 J 
0.5/ 


Magnesium stearate 


SutDtotal 


100 mg 
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[Coat] 


Hydroxypropy) methylcellulose 2910 


2.5 mg 


Polyethylene glycol 6000 


0.5 


Talc 


0.7 


Trtanium oxide 


0.3 


Subtotal 


4mg 


Total 


104 mg 



15 

A 25 g portion of the Inventive compound was mixed with 366 g of lactose and pulverized using Sample Mill (man- 
ufactured by Hosokawa Micron). After uniformly mixing 391 g of the thus pulverized mixture with 91.5 g of corn starch 
In a f luidized granulation coating machine (manufactured by Okawara Mfg.), 1 50 g of 1 0% hydroxypropylcellulose aque- 
ous solution was sprayed on the mixture to effect granulation. After drying, the thus prepared granules were passed 

20 through a 24 mesh screen, mixed with 2.5 g of magnesium stearate and then made into tablets, each weighing 100 mg. 
by a rotary tabletting machine (manufactured by Hata Tekko-sho) using a pestle/inortar system of 6.5 mm0 x 7.8 R. 
Using a coating apparatus (manufactured by Freund Sangyo), 154 g of an aqueous coating solution containing 12.5 g 
of hydroxypropylcellulose. 2.5 g of polyethylene glycol 6000. 3.5 g of talc and 1 .5 g of titanium oxide was sprayed on the 
thus prepared tablets to obtain film coated tablets each having 4 mg of coated film and containing 5.0 mg of the inventive 

25 compound. 



9 
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The compounds prepared in Reference Examples 1 to 27 and Examples 1 to 41 have the structures shown below. 



Table 2 



Reference 
Example 
No. 


Chemical Formula 


1 


o6 


2 




3 


^ CO 


4 


kJ^ H 
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Table 3 


AC li. C X C II b C 

Example 
Ho. 


Chemical Formula 




0 


5 


CO 

CH, 1 






0 


6 


CO 

CH, CH, 1 






0 


7 


CO 

CH, 0 0 0 








8 
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Table 4 

5 



Reference 
Example 
No. 


Chemical Formula 


9 


CH, CH. ^^N--^ 


1 0 


o ri 3 ti 


1 1 


r H , 0 H 


1 2 
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Table 5 



Reference 
Example 
Ho. 


Chemical Formula 


1 3 


P^^^^Tr^ X\A •1/2H,C0, 

It 

0 


1 4 


0 

•1/2H.C0, 

0 


1 5 


• 1/2 HiC 0, 

0 


1 6 


, 1 

A 

HN N 

a ^ 



58 



EP0709 386A1 

Table 6 
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Table 7 



Reference 
ExaxDple 
No. 


Chemical Formula 


2 0 




2 1 




Z 2 




2 3 


C H, 

A. 
H N N 

CO 

0. N 
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Table 8 



Reference 
Example 
No. 


Chemical Formula 


2 4 


C Ha 

1 ' 

CH, 

0, N 


2 5 


CH, 
N N - C H, 

H, N 


2 5 


, C 0 OH 


2 7 
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Table 9 



Bxan^le 
no. 


Chemical Formula 


1 


N ^\ 


2 


NH 

HN-^^NHi 

ay 


3 


NH: 

N \ 

Oo f^o 
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Table 10 



Exanple 
NO. 


Chemical Formula 


4 


NH 


5 


rn L • 2 H c 1 


6 
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Table 11 
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Table 12 



Example 
No. 


Chemical Formula 


1 0 


^^N-^ • 2HC ] 

kJ^ H 


1 1 


fOl L • H C 1 
^JJ H 


1 2 


_/^\/\ r H 1 
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Table 13 



Example 

Mo. 


Chemical Formula 


1 3 


C Ha 

N ^ 


1 4 


1 • HC 1 


1 5 


N \ 

L • H C 1 
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Table 14 



Example 
No. 


Chemical Formula 


1 5 


N H z 

f\ L -HCI 
^JJ H 


1 7 


0 

/\y NHz 
HN / ^ 

Qj H • (CH,),CH(OH) 
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Table 15 



Example 

Ho. 


Chemical Formula 


1 8 


CD 

CHj 
/ 

0^ 

C2) 

C H, 
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Table 16 



Example 
No. 


Chemical Formula 


1 9 


CH. 

CH. oy 

(2) 

CH, 
/ 

CH. ■ 
kj^ H 
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Table 17 




70 



EP0 709 386A1 

Table 18 



Example 
No. 


Chemical Formula 


2 3 


1 N • H C 1 

CO 


2 4 


C H, 
I N - H C ] 


2 5 


C H, 
\ N • H C 1 

CO 
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Table 19 



Exanple 

NO. 


Chemical Formula 




C H, 

/ 

rr M ^ 

H N \\ 

i N • H C 1 


2 6 






C H, 
[ N • H C 1 


2 7 


CO 

1 L 




rl In 

\ N - H C .1 


2 8 


CO 

CH, ^==^N-^ 
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Table 20 


Example 
No. 


Chemical Formula 




CH, 
\ N • H C 1 


L Q 


F 0 rr^° 




C H 3 
\ N • H C 1 


3 0 


CH, CH, 1 




CH, 

HN-^ 

I N • H C 1 


3 1 


CO 

1 H 
OCH, 
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Table 21 



Qcanple 

NO. 


Chemical Formula 


3 2 


C H, 

/ 

- T K 1 

1 N • H C 1 

CH, 


3 3 


C H, 
1 ^ 

C H, 

/ 

H N \\ 

\ N • H C 1 
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Table 22 



Example 
Mo. 


Chemical Formula 


3 4 


CH, 

H 

I N ♦ 2 H C 1 


3 5 


OC^^ ■ 2HC 1 


3 6 


^*^N^ - 2 H C I 

Qo fY^o 
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Table 23 



Example 
No. 


Chemical Formula 


3 7 




3 8 


CH, 
/ 

^^N-^ -HCl 


3 9 


U M ^ 
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Table 24 



Example 
No. 


Chemical Formula 


4 0 


CH, 
/ 

IN \ 

! N - CH, 

CO 

^>>^N-^ -HCl 


4 1 


C H 3 

H N 
n IN 

1 N • H C 1 



Examples 42 to 95 

According to the processes described in the specification, compounds having the structures shown below are pre- 
pared. 
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Examples 42 to 49 

R 




Table 25 



No. 


R R" 


No 


R 


R' 


42 


-CCHJjNH, 


4-CH, 


46 


^N^^N-CH, 


4-CH, 


43 


-(CH2)3NHz 


4-CH, 


47 


H 


4-CH, 


44 


VCH, 

H 


4-CH, 


48 


0 

NH, 

H 


H 


45 




H 


49 


0 

^^A-.^ NH, 
H 


4-CH, 
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Examples 50 to 63 




Table 26 



No 


R 


R' 


No 


R 


R' 


50 




-OiPr 


57 


NH 

NH m^ 


1 


51 


NH 


-OiPr 


58 


NH 

"^NH^*^ NH2 


1 


52 


0 

^NH 


-OiPr 


59 


0 

H 


1 . 


53 


0 

^ NH -^V- 


-OiPr 


60 


0 

'^NH^'^N^O 


1 


54 


0 




61 


^nhA.n3> 


.1 


55 


0 

^NH'^'V-N^N-CH, 


-o . 


62 


0 

^nh-^Vn^n-ch, 


1 


56 


0 




63 


Me 


1 
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Examples 64 to 75 



R 




Table 27 



No 


R R • 


No 


R 


R' 


64 


-CH7NH2 


H 


70 


^N^j^N-CH, 


H 


65 




H 


71 


NH 

H 


H 


66 


-CCH,),NH, 


H 


72 


NH 

^N^^NH, 
H 


4-CH3 


67 


-(CIU),NH2 


4-CH, 


73 


H 


H 


68 


Ay 

II 


H 


74 


H 


4-CH, 


69 




H 


75 


0 

NH, 

H 


H 
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Examples 76 to 93 

R 



/ 




Table 28 



No 


R 1 R' 


No 


R 


R' 


1 0 




-OiPr 


86 


Me 


1 


77 




— OiPr 

will 


87 


Ue 


1 


78 




-OiPr 


79 


-(CH.) 2-/^0 




88 




1 


80 




-OiPr 


89 


Ue 


1 


81 


H 


-OiPr 


90 


0 

> N H ^0 
H ^ — ^ 


1 


82 


NH 


-OiPr 


83 


0 

^ NH 


-OiPr 


91 


H 


1 


84 


0 

. NH N^N-CH, 


-OiPr 


92 


0 

N n' ^NMe 
H 


1 


85 


0 

^nh^Vn^^n-ch, 




93 


0 

^NH^V- NHi 


B. ^> 

1 
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Exanples 94 to 103 

R 




20 

Table 29 



25 





No 


R 


R • 


No 


R 


R' 


30 


94 


H 


H 


99 


-NHj 


H 


35 


95 




4-CH, 


100 


-NH2 


4-CH3 




96 




H 


101 


-N(CH,): 


K 


40 












97 


-CHjNHz 


H 


102 


H 


H 


45 
50 


98 




H 


103 


0 

NHt 

H 


H 
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Examples 104 to 113 



R 




Table 30 



No 


R 


R ' 


R' 


No 


R 


R" 


104 


-(CHz):NH2 


-H 


-OiPr 


109 


-NHC0(CH2)jNH 


1 


-OiPr 


105 


-(CH,)2-N^0 


-H 


-OiPr 


110 


-OH 


-H 


-OiPr 


105 


-CH, 


-CH, 




111 


-OH 


-H 


-0 


107 




-CHj 


-OiPr 


112 


-OCHj 


-H 




108 


-NH, 


-H 


-OiPr 


113 


-SC2H5 


-H 





Claims 

1. A nftrogen-containing aromatic 5-membered ring-condensed benzazepine derivative represented by the following 
general formula (I) 
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(symbols in the formula have the following meanings; ring B: a nitrogen-containing aromatic 5-membered ring having 
at least 1 nitrogen atom and optionally one oxygen or sulfur atom, which may optionally have substituerTt(s), 
Ri , R2: these may be the same or different from each other and each represents a hydrogen atom, a halogen atom, 
a lower alkyi group, an amino groip which may optionally be sut)stituted by lower alkyi group(s). a lower alkoxy 
group. 

A: a single bond; a group represented by the formula 

-NHCO-(CR3R4)n-, 

n:0 or an integer of from 1 to 3, 

R3. R"^: these may be the same or different from each other and each represents a hydrogen atom, a lower alkyi 
group (provided that R3 and R^ may together form a bwer alkylene group having 2 to 7 cartx>n atoms), and ring C: 
a benzene ring which may optionally have substituent(s)) or a salt thereof. 



The nitrogen-containing aromatic 5-membered ring-condensed benzazepine derivative or a salt thereof according 
to claim 1 wherein 



0 said ring B is a ring represented by the formula: 




(synrbols in the formula have the following meanings; 

X1 , X3: one of them is a group represented by the formula =N-, and the other is a group represented by the 
formula -NRs-, -0-. -S- or =N-. 

X2: a group represented by the formula =CR6-, -0-, -S- or =N-, 
R^: a hydrogen atom, a lower alkyi group, and 

R6: 



a) a hydrogen atom. 

b) a lower alkyi, lower alkenyl or lower alkynyl group, which is unsubstituted or substituted by the following 
groups, 

an amino group: a mono or di lower alkylamino groip; a lower alkanoylamino group sut)stituted by 
an amino group or a mono or di lower alkylamino group; a protected amino group; a 1 -pyrrolidinyl group; 
a piperidino group; a morpholino group; a l-piperazinyl, l-imidazolidinyl, 1 -homopiperazinyt or 1-pyrazo- 
lidinyl group, which may optionally be substituted by a lower alkyi group at the nitrogen atom of the ring; a 
guanidino group; an amidino group; a hydroxyl group; a lower alkoxyl group; a cyano group; a cart>amoyl 
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group; a cartx)xyl group; a lower alkoxycar1x>rty1 group; a lower alkanoyloxy group; or a phenyl, imidazolyl. 
pyridyl, pyrazinyl, pyrlmidinyl. pyrldazinyl, pyrazolyl, pyrrolyl. tetrazolyl, triazolyl, thiazolyl or oxazolyl group, 
which may optionally be substituted by a lower alkyi group, a halogen atom, a lower alkoxyl group, an amino 
group, a nrx>no or di lower alkylamino group, a hydroxyl group or a cartxxyl group, 

c) a cycloalkyi group having 3 to 8 cart>on atoms, 

d) an amino group; an amino group mono- or di-substituted by a lower alkyt group, a lower alkenyl group, 
a lower alkynyl group or a lower alkanoyi group (these groups may further be sut>stituted by an amino group; 
a mono or di lower alkylamino group; a 1-pyrrolidinyl group; a piperidino group; a morpholino group; or a 
1-piperazinyl. l-imidazolidinyl or 1-honrK)piperazinyl group which may optionally be substituted by a lower 
alkyl group); a 1-pyrrolkiinyl group; a piperidino group; a morpholino group; or a 1-piperazinyl, 1-imidazo- 
Itdinyl or 1 -homopiperazinyl group which may optionally be substituted by a lower alkyl group at the nitrogen 
atom of the ring, 

e) a guanidino group, an amidino group, or 

f) a hydroxyl group, a lower alkoxyl group, a mercapto group, a lower alkytthio group), and 

ii) said ring C is a benzene ring which may optionally have 1 to 5 suk>stituents respectively selected from 

a) a lower alkyl, Icwer alkenyl or lower alkynyl group, which may optionally be substituted by a halogen 
atom or a hydroxyl group. 

b) a \owef alkoxy group which may optionally be sut>stituted by a halogen atom, a cyano group, a hydroxyl 
group, a carboxyl group, a lower alkoxycartx)nyl group, a lower alkanoyi groip, a lower a!karv>yloxy group, 
a cart>amoyi group, a lower alkylaminocartxmyl group or a phthalimido group; a hydroxyl group; a mercapto 
group; or a lower alkylthio group. 

c) a hak>gen atom; a cyano group, 

d) a cartx>xyl group; a lower alkoxycartxxiyl group; a lower alkanoyi group; a lower alkanoyloxy group; a 
cart}anrv>yl group; a lower alkylaminocartx}nyl group; 

e) an amino group; a mono or di lower alkylamino group; a lower alkanoylamino group; a 1-pyrrolidinyl 
g-oup; a piperidino group; a morpholino group; or a 1-piperazinyl. 1-imidazolidinyl or 1 -homopiperazinyl 
group which may optionally be substituted by a lower alkyl group at the nitrogen atom of the ring, 

f) a cycloalkyi group, 

g) a phenyl group which may optionally be sut)stituted by a lower alkyl group, a lower alkenyl group, a lower 
alkynyl group, a halogen atom, a k>wer alkoxy group, an amino group, a mono or di tower alkylamino group, 
a hydroxyl group or a cartx)xyl group, arxJ 

h) an imidazolyl, triazdyl, tetrazolyl, pyrrolyl, pyridyl, pyrazinyl or pyrimidinyl group, which may optionally 
be sut>stituted by a lower alkyl groip, a cycloalkyi group or a phenyl group. 

The nitrogen-containing aromatic 5-membered ring-corxJensed benzazepine derivative or a salt thereof according 
to daim 2 wherein one of aixJ X3 is a group represented by a formula =N- and the other is a group represented 
by a formula -NRS- (R5 js the same group shown in daim 2), -0-, or -S-, and is a group represented by a fbrntula 
-CR6- (R6 is the same group shown in claim 2). 

The nitrogen-containing aromatic 5-membered ring-condensed benzazepine derivative or a salt thereof according 
to claim 3 wherein said ring B is a ring represented by the formula: 

r "'1* X 

R'H^N N^S O^N 



(in this formula, and are respectively the same groups shown in claim 3). 

T?ie nitrogen-containing aromatic 5-membered ring-condensed benzazepine derivative or a salt thereof accofding 
to claim 4 wherein 

0R6is 
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a) a hydrogen atom, 

b) a lower alkyi group which is unsubstituted or substituted by the following groups. 

an amino group; a mono or di lower alkylamino group; a lower alkanoylamino groip substituted by 
an amino group or a mono or di lower alkyl^niino group; a 1-pyrrolidinyl groif); a piperidino group; a wot- 
pholino group; a 1-piperazinyl group which may optionally be substituted by a lower alkyI group at the 
nitrogen atom of the ring; a guanidino groip; an amidino group; or a phenyl, imidazolyl, pyridyl, pyrazinyl, 
pyrinrvdinyl, pyridazrnyl, pyrazolyl, pyrrolyl, tetrazdyt or triazolyl group, which may optionally be substituted 
by a lower alkyl group, 

c) a cycloalkyi group having 3 to 8 cartx>n atoms, 

d) an amino group; or an amino group mono- or di-substrtuted by a lower alkyl group or a lower alkanoyi 
group (these groups may further be sut>stituted by an amino group or a mono a di lower alkylamino group), 
or 

e) a guanidino group, an amidino group, and 

li) said ring C is a benzene ring which may optionally have a substituent at the o (ortho) position, the sut>stituerrt 
being selected from a lower alkyl group; a lower alkoxy group; a hydroxyl group; a halogen atom; a cycloalkyi 
group; a phenyl group which may optionally be sut>stituted by a lower alkyl group, a lower alkenyl group, a lower 
alkynyl group, a halogen atom, a lower alkoxy group, an amino group, a nK>no or cfi lower alkylamino groi^, a 
hydroxyl groip or a cartx>xyl group; and an imidazolyl, triazolyl. tetrazolyl or pyrrolyl group which may optk>nally 
be sut>stituted by a lower alkyl group. 

6. The nitrogen-containing aromatic 5-membered ring-condensed benzazepine derivative or a salt thereof according 
to daim 5 wherein said ring C is a benzene ring which is unsubstituted or SLd>stituted by a lower alkyl-sut>stituted 
phenyl group. 

7. The nitrogen-containing aromatic 5-membered ring-condensed benzazepine derivative or a salt thereof according 
to claim 6 wherein is 

a) a hydrogen atom, 

b) a lower alkyl group which is unsubstituted or substituted by the following groups, 

an amino group; a nrxxio or di lower alkylamino group; a morpholino group; a phenyl group; an imidazolyl 
group which may optionally be substituted by a Icwer alkyl group; or a pyridyl groip, 

c) a cycfopropyl group, 

d) an amino group, a dimethylamino^substituted lower alkylamino g-oup, an anntno lower alkanoylamino group, or 

e) a guanidino group. 

8. 4'-((2-Methyl-1 ,4.5,6-tetrahydroimidazo[4,5-dJI1]benzazepin-6-yl)cartx)nyl]-2-phenylbenzanilide or a salt thereof. 

9. 4*-[(2-Ethyl-1 ,4.5,6-tetrahydroimklazo[4,5-d][1 ]benzazepin-6-yl)cartx>nyl]-2-phenytbenzanilkie or a salt thereof. 

10. 4*-[(2-Cydopropyt-1,4,5,6-tetrahydroirriidazo[4,5<l][1]benzazepln-6-yqcarbonyq-2-pheri^ or a salt 
thereof. 

1 1 . 4*-[(2-Propyl-1 ,4,5.6-tetrahydroimidazo[4,5-<l][1lbenzazepin-6-yl)carbonyQ-2-phenylbenzanilide or a salt thereof. 

1 2. A pharmaceutical composition which comprises the nitrogen-containing aromatic 5-membered ring-condensed ben- 
zazepine derivative or a salt thereof of the daim 1 as an active ingredient. 

1 3. An arginine vasopressin antagonist which comprises the nitrogen-containing aromatic 5-membered corxlensed ben- 
zazepine derivative or a salt thereof of the daim 1 as an active ingredient. 

14. (Biphenyl-2-ylcartX3Kamide)benzoicadd. 
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